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*^BH Tffl o ib ft I ?>^?II) S C *^W^lc ^7 ^ jeK y ^ * (Itli^it^H- 
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H^lsJti^'ttH^^i-^^^T^fttJv^-fft^^^T-tJcv^ 
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mmn * * -t & ^ -? * k » e^j m : 4 x- m $ ft -5 ~r 5 j &e?u ic *? u t 3? 1 ~ 3 0 8 g 
g ^ t 5 ; atie^ij * * -t s 7° =f h * if ib ti ^ . , * fi bh t m «b ft 5 9 > 

^ ^I<?)i^7 5 ; ^E^iJ<7) 7 (H20 iJ-U. n $. L < ti 5 0 iKi, $ <b tc 

ffSL < fl7 OIWl, i")lffJL<ttl 0 0II-U, l^fft L < tt2 0 0 IW1^)7 

t . *%bi^ Tffl <b ft ^ gp^ * k n . ^ <t> t 5 ; mmn * ^ 1 1^1121^1 ( 
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. f^)7; J ^IS^iJ fcl*fcl±2Mlil±(^*L<l±. l-20igg, «k ») #F * L < i± 
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t LX It . Mx.lt. fnn>f iif, t H a df- ^ > ji mm. ^>Xh K 'iiT^i 
fl& x T 5 -i > f ^ it Ah s 4 « > x >i if is i? >i T >l n - >l fit jjg . 4 — i * >i X 

tF')47;>i|^ P A M fit H% . if'liff^i-iTtFTU'i 

f >u fit flB . # T 9 >; ^ t 5 H fit AS s 4 - ( 2 ' , 4'-yiRy7i-i-tFD^ry 
i f ) 7 i ; df- ^ fit J}g . 4 - (2', 4'-x>h^rx7i^^-FmocT5 ; x f ;i, 
) 7i; *^mmtz £%mi-f& z t z<?> * 7 ftfitfl^fflv^ a -~r 5 ; 

#tt#fS^^^ic^v^ «tflg±T«l^5 i±^ 0 ixJc^^^icfit^^'b ^MUfcttgp^ 
H # * SX # -t -5 . 

IffluK!:^?!^*, iff lz. ii yM 5 H M «k 77 ^ # xM 5 h'lt LTli, 
DCC, N , N'-yMV7-nti^^t*yMU\ N-x^;u-N'- (3 — y i f i T 
5 ; -7° a )i ) *i#y ^ F t ^^fflu^tlS. 3 ft <?> lc ± ^ v£ fblc liH; fbtfll U\ 
( li. H 0 B t , H 0 O B t ) t t ^ \z ff H"F 5 J St * it J£ ffl JII Ic 3fc fin -* * fc> 
* l± x W^i.**^ ifclJHOB ti^fi*5uiiH00B HXfil: LTJbb^ 
c a6ff It 5 ; ie<5ov$'l4fb^ff * o ^Micfitflgic^fini-^, c t £ z . 
[0015] 

ff|7; ; i^^v$'ttfb^fit^t^*j|^ricfflv^ft^vg^h LTii, ? > ^ ^ S^^Jxltv 
lcfJffll7§3i:)b^^nTv^g^ib^ItHRc?tl7^. #0 x. It . N, N-x>^^ 
*'U7;F, N , N-y if *7tF7; F, N — if t fn 'J F'y'SrJf^iT^ Fl 
. Uit > f U > . ?nn*;i,A4 if <7) ^ a fbj^fbTK^Mx h 'i 7 ;u ^- n x ? ; — >i >5r 
ir^7*3-iH, f>* > f ;u X ^ * x K ^ i: 1 <^> x ^ * ^ >- Fl^ tr x > , x ^- *t > 
, fF 7 t F* n7 7>^ir^x- fi| v 7-b F - F ') >i , 7'o ft - F 'J -»u & if <z> — h 
'i^I, > f ^ . S^^x f ji % if x x f ^ M £ vm± 3 ft <b co M ~&<f> S^-^ >5r £ fc* 
fflv^tis. JSJJESJ^li y 7 > ^* ^SM^ff^^jxfSlc^ffl $ ft#-5 c i: ft^btiTv^iW 
3b^3ifijBiR5 ftx mnm- 2 0t~5 0 r^ffiH^'biiailiR^ ft^o ^'F±fb^ fifzT 
5 7 StSti?*t±ffliS 1.5 — 4 fgiifUT-fflv^ h ft S . -> t K > IxfZ^m fcfXF^ 
*S*x ^^*»^ + 7>^it^-lc l±«K*<^flft«t*tf 4 7 c fc ft < «I£-J£J£**S v jg-t c fc tc 
«k 7 ft^ftSS^-^^f ft 7 C fc ^T'§ £ o jxlt^^x v II LT ^ + 7>ft^^^l#^ft ftv^ i: § 
tc a . M ^ t ti t -b f ^ -i 5 - ^ % ffl t * Jx fE 7 5 ; t -b f ^ ft-* -s c 

IC J= o Tx ^<7>jxC^Ci^#^Jf X. ft J: 7 IC-TS 3 ^T'§ 
[0016] 



T 5 7 ^<r> m% t L T it . Mx.lt. Z . B o c . t y ^ *■ * ^ x >7 >i # - 

^ x -i 'J >l — >l Jr ^ y Jl >l — >l . 4 — J h ^ y -~<y i? >l Jr *r y Jl >l # — >l . C 1 — Z 
. B r — Z „ 7 77>f ^t^fy^i^-i, h ') 7i toTtf i> 7?D^k * 4 
5 ;U , 2--Fn7i^)Uil,7izJk y 71-^*7.7 ^ f t F m o c & ir 

77 4 * x 4 * tt . x. If x T >l * >l X X ^ ^ ft: ( #J x. It x > ^ ^ x 3c ^ ^ x -fw >l 

x 7"f t ~ ~? + >l , i/ 7 X2 -~s > f ;U , y ^ D y ^ , ;> 7 a -~n "7° ^ JL- N >- 7 a ^" 7 

^ ^ x 2-T^v>f ^^Jr^jftit, t L < ~r >i Jf- * x x t=- * ft) x t => 

Jl >l X -T- * -fb ( ffl x. It x ^>y4X7xf 4 - - h n > y i x x f ^ , 4 — > h 
;> -< > : J Jl x x -T- Jl x 4 — 7 a a -~s > f>* >i x 7, -f- jL- . -<>Xt PJ ;HAf*ft) x 7 
ify ix7f»l, ft, -< > ;>* >l Jr ^ i/ Jl Jl fr° — >l t H 7 x H fb x t — "7* h *r y Jl Jl # — Jl 
t F 7 y H -fbx h ') ^ ^ t F 7 i> Ffb'&tlCioTfllt^Ct i?*T* § S . 

-b > <^ tK^S n x 00 x. it x x 7 X -f- >i it * tt x - -f- >u fbic «k o t m-f § z t § 
So c <7) x t, -T- ;u f b tc IS -t £ » t L T tt x #J i ti\ 7-bf ^S4t<7)ilt (Cj.j) ~r >v 
Jl ) -i 'l x > */ ^ S ^ t en T n -f S x '<>^Jl,t i fy75JH-^S> x h ^ ; y Ji 
ji # - ;u s 4 tr <^ ^ H ^ h mW- $ n * * 4 tr jt?*ffl ti s . * x x - -f - ^ fb tc iS -t s m 
t L T li x 00 £ li x > i>* ^ S x t h 7 t K n tf 7 - ^ * x t -7*f i: T* J> -5 . 

* a ^ ><?5 7 x ; - ^'l±7K^S<7)f*H* i: L X It , Mx.lt. B z 1 x C 1 2 — B z 1 . 
2 — -xhn-?>^^x B r - Z x t - ~f * >i ta £ ^ ti Z> „ 

t7f y>w^; ^'/-i^friSHTtt, #J li x T O S x 4 - > h * x - 2 , 3 
, 6-h '1 >f ^^>4f>7xi*-^k D N P x y ¥ >i ir *r >- J * >i . B u m „ B o c 
x Tr tx Fmocftir^fflv.ibtl*, 
[0017] 

jfft^^ #dfj/ ^S<?>,$'l4fbx? tlfc t<7) i: LTttx ^tltv-t § ^M*^x "F^ 

h\ Sttx7f * (7*3-^ (lilJ, 7PD7i 2 . 4 . 5 - h ') 7 

a a t 7 x 7 — ^ x 2 . 4 — — hn7x7 — ^x y7J >fi7^n - >i ^ >■< => — h n 7 
x 7 - ;u x HONBx N-th*o^y7^y U\ N-t Fn^y 7 ?;M ; F> HOB 
t ) i:^x7fi) 5x.^uf)tl^. WM<r>-7 5 7 S<7)^'K±fb$ tlfe t i: L T x #0 

ffHS<77^£ (flftil) T^vShLTlix 0iJx.tt\ P d-H*>*vMiP d-J^lfe* ir<7)tt« 
^T^TiTT^ykam^ + T^ti^fflTn^x if^ M*7 'vft^ix > ? > * > UK h 
•j 7 ji Jr u > ^ y Tx ;b * > m x h 7 >i Jr u m Wt£> % vMi c ti h <r> U & m % £ \z «t s 

II x yM 7 7' n f i I f il, 7 ; >\ F ') I ^ i 7 ; 7\ f 'J y > x t' ^ 7 y > if lZ 

jcs^s^iiix t rz^Lfay y =e — t + + h m ^ a tc «fc &M7t% £ $j m ^>h ti % . ±iQ^3?a 

lite Jc SflftBIJSJJe iix -^lc^-2 0°C-4 0 'CwfiSTft &<b*iS ^\ ^TVlIitcfcv^T 

x fj X x T — V — ^ x 7 x 7 — Jl x ^" T 7 — V — i x > ^ T U »/— ^ x ^7 H 7- 

^ x y if 47*7 ^ l , 4 — y' 9 y y * Jr - ji x 1 , 2 — x 9 y y * Jr — >i & £ <t> 

«k 7 *>Ji«ISlI^>^/ni3b»'fr*ftT*>S. Sfcx t 7 f y > i7) -i 5 f >/ -iffllt L 

T ffl v» «b tl -5 2 , 4-y-Fn7iz;iSiif t7i 7 — * ^ II tc J: »J 2 tl x h ') 7 
h 7 t > <?> >f > K-^fflit LTfflv^ns*^ 5 ji S ti ± IB <7) 1 » 2 — x 9 y y * Jr 
-ji. 1, 4 - "7* ? > S7 * ir- ji * ir'<?7T^ fcT^^^Htc Jc ilfiftS^lc x ^Tk^fb-f- 

h 'J 7ivg-«x ^77 t^7^'^ICi5 74 7) ') IC J: o T «t $ tl § o 

[0018] 

S Ix 1^ tc H 7f i-^ST=5rv^^a<7)ff fl^'b l/lcf 88, J; V**>#&*tf>J|ft|li 
x jxl^tcK-^-^"€>KHS<^>v$'l4fb ) 5r ^a^^<^SS^li^^<yo^.S^ il b3fiSi@f^L' 7 -So 
9 > ^" 7 g U t± g^7> 7° ^ K ct) t 5 K # £ SU 77 t L T a x Mx.lt. If, ^7 

* # df- ^ * ami t 5 j m<7> a - Ji >i t° * y ji % & T ^ iMbLT^iifct, t 5 7 s pj ic ^ 

7-f F (yyA'yf) i^pfS^i^ifglfLfctx i^7'f Fi7)N*Si7)a-7 ^ 
7 S7)fflS<7) B^fz 9 y 7 H t 7c iigPy> ^ 7' K i: C *^j77 t7 ;l t^yil^g 
IS^)A^ I^S Lt 77^7l*fctil7>^7-f K fc * Mm t x c ti h <r> 9 y ■ 7 H t 



it ^ 7° h ^ _hie L Jc ^ 4- ^ T'l^ 

IsJ+iT* laic i l# io ti H ^ > ^ M ^ t± "7° ^ F^IILfct> -hlS^rffi 

tc <fc *) f </> f*H* ^ L x Pff £3<7>ffl 7 > ? H * tz It ^ 7° H -5. C t jb*T* § -5 

/ISSIS t ^ : t x-pif ? > 1 j /-; a ^ 7- f f ; f #^ i s : § s . 

? > ^ ? g $ 7° ^ K <^ x X ^ # £ IC li . <W i li\ ^/it'^ylST; J Wk 

<r> a — Ji >v ^ iv^^fftm^T >v zi — ilhl^L?; ; @£ x x t ;u i: L 7c ^ , 9 > >* 
? H * tz It 1 * H T 5 K ft i: fa] ti tc L T * pflw?>^?ltf;fl^^f F^xxf 

[0019] 

I£ o T . £> £ iMi # Bfl T fl! <b ft £ ?->><?Wfcai^£ 



g #£*n<?") ^ 7° K <?> v£ tc 
-< 7° ^ 7* - -H T V} Df i" -5 3 t\Z 



(i) M. Bodanszky is =k V M. A. Ondet 
Interscience Publishers, New York 

(ii) Schroederisi^Luebke. 

( 1 9 6 5 ^) 



t i x 7' ^ H • x > 42 x X (Peptide Synthesis), 
( 1 9 6 6 ¥) 

7° ^ H (The Peptide), Academic Press, New York 
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(v) iirc E ^ W f£ . !?14#. E ill #15 

ll^lts:^ 1 ?^. _hie^viT-#'bti^g|5^^7-^ K 3b» jig it ^-lix 1> 
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* % BJ§ T' ffl ti S 57 > ^ 7 H % n - H ~f Z> * 'J ^ ^ U ^- ^ K t L T ii . fuii L 
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70*7 - x so ie l fc«ma • fflft w^cdna, soib l /iiffl^a • m i*^)c dna 

7 -f ^7 - IC f$ ffl f -5 ^ ^ 9 - It . '^i 'Jt77-y\ 7' 7 X ^ F\ 3 X ; h\ ~7 
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5 0%iU, $F*L<li!R60%JU±. 

x o ^ _h , ^ tc ttf U L < 9 0 % lii _L . 
E^'J ^ £ D N A & t h*m^ h fx 



Center for Biot 
WT<t>*# (SB 

7x V f X □ 7 



5 T ^ ^ tl ^. ^ 
7 0%1U, i^U(lii180 c 

^SE^iJ<7)fflfB]'tta . ffllsJ'tttfS-r >i zf X ANCBI BLAST ( N a t i on a 
echnology Information Basic Local Alignment Search Tool) ^ffiv^ 

If fft = l o ; *e v -f ^ fp ~t ' ^ i >i 9 >) y r = o n ; v -y ^ x =j -r = l ; 

= -3 ) \ZXt\M~f Z> Z t A S T*S ho 

^ A -f ') f A -ti- x 3 > . @ #^^a^7j-vi -5 VMS ^ tile S c § 7J>J . ^ij ^ It . Mo I e 
cular Cloning 2nd (J. Sam brook et a l . , Cold Spring Harbor Lab. Press, 1 9 8 9 > tcIS 

m<?> Tra % t \z o x if % i z t ^t- § z o * , rfjixco 7 9 - ^ r^ffl -t ^, m & , 

> x x > h & * ft tC t£ o T ff * 7 3 t *»T' § § o 

n^XL 'J>yx> Kjrlrfrhti, #IJ X. It , f h 'J7Alg*MM 9~4 OmM, ttf * 
L < t± m 1 9 — 2 0 m M X , £5^8 5 0^7 O'C, Iff I L < lifi 6 0 ~ 6 5"C^*frt 
St. 4#tc. f h 'i 7 1 9 mMT'iBHi'iH 5 'C^olf n^S^ff i L v^. 

=fc ») M#^ltc a . E^iJS^- : 2 X-m 2 iiz t 5 ; gtE?U^#*-t -5 9 > ^ 9 - K 

: 4T'i^ft^7^ ; StE^J 9>^^M*=i - h'tiDNAt LTti E^'J St 

: 3 xm $ nhummm^ ^n-? & d n a & E^ust : 6 xmz n&T ^ j mmm 



t^f ?>^?I*3-Ht4DNAt LT liEflJS^ : 5 Tit 5 ft § £SE#J & # 
ft5DNA«:iri^ ffi^JS^ : 8Tlt£ft*T5 ; ^ge^J^#* i" * 
KtiDNAfcLTliSIUSf : 7 Tit £ ft & i^*ge?U * -5 D N A ft ir . ffiHIS 

f : 1 0 T*^ $ till t ^ ; &ie?U t^ftS ?>^?I*3-Ht4DNAt L T Efll 

: 9 x°m <? ft *jg*K?u^#*-t sdna^^**, eajs-^ : 1 2 Tit ^ns?; j 

&E?U£ S"fr -t -5 9 > ^ ? Mfc n - K -t -5 D N A t LT tiS^US^ : 1 lTit£ft*i^S 
E?Ufc#*-t £ DNAtJfl) 1 , EfllS^ : 1 4T*i$tisr = ; IfcEfll * -5 5? > 

^ n — h'fsDNAt LTttS^iJS-^ : 1 3 Tit $ ft * Jg*E#l * -5 DN A* 

£ fc* . mm §f : 1 6?t$n4T; ; &E#I *#*t5 ?>^?I%3-Ht4DNA 

lt ase^us-^ : i 5 Tit£ nz>M&mn-&&iftz dn Aft ^ **. mmm^ : 1 st 
i^n§7; ; mmm * ? > * ^ -Ft^DNAt lt ammm^ : 1 7 

Tit 2 ft*jgSE?iJ£#*-t* DN A* if**. EflJS^ : 2 0 Tlt£ft*T 5 ) Wcmn* 
$^-fZ> 9 ?W£=i- HtSDNAt LTtil^iJS^- : 1 9 Tit £ ft * Jg*E#J % # 
ft5 D N A & if**. E#Jg¥ : 2 2 Tit 5tl«73 ; &E5U*#*-t £ 57 > ^ ^ 
-HtSDNAt LT liie^JS^ : 2 1 Tit 2 tl -5 jg«E?U £ "t § D N A & if ft* . E 
#JS^ : 2 4 Tit £ ft* T 5 >» &E#J * ?>^?I%3-Kt5DNA!: LTti 

E^JSf : 2 3 Tit 3 ft^SE^ #r*-t * DNA4 if**. E^USf : 2 6 Tit 3 ft* 
T 5 7 &E#J^#*-t 5?> ^ * 3-Ht5DNAfc LT ttE?USrf : 2 5 Tit £ tl 
*^*K?U * DNA4 if**, mmm^r : 2 8 Tlt£ ft * t 5 ; @£E^J ^ "t * 

? h'tiDNAi LTtiE^Jgf : 2 7 Tit 3 ft * Ummn £ D 

NAft if**. E^OSf : 3 OT'i^^T 5 ; St ffiflj S ?>^^1$^ - Kti 

DNAi: LT tiE^Jgf : 2 9 Tit £ ft* JSSEfll £ DNA5 if**. E^Jgf : 

3 2Tfi$il57; ; &E?U t^*t5 ?>^^!%3-Ht4DNA!: LTtt SJiJSf 
: 3 1 Tit £ ft* J^SE^'J^ #1ri-* DNAft if**. E^Jgf : 3 4Tit£ft*T5 ; St 
E#J*#*-t £ ?>^?l*3-Ht4DNAt LT liffiJUS-^ : 3 3 Tift 3 ft *^SE 
m^^^-f & DNA4 if**. E^USf : 3 6 Tit 3 ft * t 5 ; SfrEflJ* * 9 > ^ ? 

n — F t 4 D N A t LT ttE^Jgf- : 3 5 Tit 3 ft * UmmM * * D N A £ ir 

**. E?U Sf : 3 8 T it 3 ft * t 5 ; ^ffi^J t^t5?>'^I*3-Ht5DNAk 
LTtiE^JS^- : 3 7 T'^^ti4fiSS?J^#f t4 DN A* K^JS¥ : 4 0 T^ 

3 ft* t 5 ^ ^ie^J^#1r-t * 57 > ^ ^ =i - KtiDNAi LT liSJiJS^ : 3 9 T 

m ^ ti*^*K^j^#iri-* d n a* th*. i^ijs^- : 4 2 Tit $ ft* t 5 ; ^ge^u^# 

tt« 9 y ;< - KtiDNAk LTttK^iJS¥ : 4 1 T^ 3 ft * &MWZm * 

i"* D N A 4 ir fc*. I^iJS^- : 4 4 T^ $ ft* t 5 ; SfrffiflJ * 57 > ^ ^ - 

h'tiDNAk LT ttK^iJS¥ : 4 3 Tit 3 ft * * * D N A ft E^J 

if : 4 6 T ft £ ft* T 5 ; ^K^IJ^ * 57 y >i ? n - FtiDNAkLT liSE 

^ijs¥ : 4 5 T-i ^ ft *^sie^u^#ir-t * dna* mmm^- : 4 8 Tit 3 ft* t 

5 ; i^Be^J^#*i-* 57 > ^ =; — h'tiDN Ah LTlige^iJS-f : 4 7 T^3 ft* 

^sie^u * d n a ft E^ijsf : 5 o Tit ^ ft* t 5 ; @^ie^j^#iri-* 57 

>m - KtSDNAk LTtiie^JSf : 4 9 T'i^ti4gSl^$#tt4 DN 

A ft £ h*. mm Sf : 5 2Tlt£ft*T5 ; Hffi^l * * ? > a- ^ a - f f 5 D 

NAUT liEJOSf : 5 1 Tit 3 ft * *g*ffifll * * D N A ft E^iJS¥ : 5 

4 T it £ ft* T 5 J ^E^J^#*i-* 57 > 3-FfiDNAt LT liK^JSf I 

5 3 T^ 3 ti*^SE^J^ #*-t * D N A ft h**. E^iJSf : 5 6 Tit 3 ft * t 5 ; i&SE 
^J^#*i"* ?>^?I*3-Ft«DNAt LT ttie^JSf : 5 5 Tit 3 ft * 

^ * D N A ft Se^iJSf : 5 8 T* It 3 ft * t 5 ; ^E^J^ #^i-* 57 > ^ ? g 

*3-Ht4DNAt LT iiie^JSf : 5 7 T^ 3 ft * UmmM * * D N Aft if** 

x ES'iJgf- : 6 0 Tit 3 ft * t 5 ; iege?U * ? > * ^ - K D N A i: L 

Ti±K^iJSf : 5 9 T^3 ft*^SSe^iJ^#*-t* D N Aft if**. l^Oif : 6 2 T^3 

ft * t 5 ; iege^ij * # * * 9 > ^- ^ m * n - k -* * d n a t l t a se^u s ¥ : 6 iti 
3 *i * jggffi?y£#ir-f * d n a ft tt)*. mnm^- : 6 4 -ens ti* -r 5 ; @£K^j^#ir 



m 7 



tn-Kf^DNAHT tiffi^S^ : 6 3 tl SliiJlJ £ a-*-t 



6 6 7^5*157 
: 6 5 T* H $ tl £ 



5 D N A * if**. E^JS^- 

ffl <b tl -5 o 
[ 0 0 2 2 ] 

* IE Bfl T ffl <b tl £ W>5t ^ 7° H n - H -f £ # V * ? U ^ H ( 0!L D N A ) t L T 

fttiv^ a* & £ <?> t *> o T «t <k * tz . y^DNA, r ; u D N A ^ -i -f =j 'J - . m 

m Lrzmm - ii^*^cDNA 
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gr^- : 3 . mmm^ : 5 , le^JS^- : 

3 . ffi^JS-^- : 15, EftJg^ : 1 7 
3 . EflJS^- : 25, ffi^JS^- 
3 . mmm^ : 35, ffi^JS^- 

3 . mrnrn^- : 45, mrnrn^- 
3 . se^js-^- : 5 5 . mmm^ 
3 * tz it mm : 6 5T-i^ti5^i 
. ztzit. c i i) e^ijs^- : 1 . mm 
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& D N A ti . fu IB t m M 
[ 0 0 2 3 ] 

^%BHTmv^ti-S ?>^7"H. ^ 7° ^ H ( Jil T x ;fib^3-Kt^DNA^7 
n — — y ?te J: Df%S.^ifeB^ tc fcV^T ti . 3 tl h ^ tc * Jg, <7> ?>^^/f t B&lBi" -S Jf 
^■ib'^-g.) ^^^tn-Kt^DNA^) r^fSt LTtJ, * #£Bfl <t> 9 > ^ 7 

oTJ|*St4i\ S ^tiiii3=5r^ 7 7 -tcffi^}^ N A^*f&Bfl<7> 9 > ^ 7 M<7>-g£ 
^SVMi^^^^n-KfSDNAlSffrtL < fl^^DN Atfflv^TliL tt^i:^^ 
>f -f 5T >f 4f _ i/ 3 >tJ:oTlglJt§3t^T'§§, ^ 7* M r >f 4f - i, 3 ^ <7>jjft ti 
. M x. ti\ t L * => - • 7 n - — > r ( Mo 1 e c u 1 a r Cloning) 2nd (J. S ami) r 0 0 k e t a 1 . 
. Cold Spring Harbor Lab. Press, 1989) tc te«<0 7r}£ & £ le tsfi o T ff & 7 - i: **T- § 

^,0 rfjPJX<7> 7 -f -7*7 M -^fgffli- ^> it^-. ^f4-^f$ffls^B^*tclB®<7>T3VS tC ft£ o T 

ff * 7 - t h*T° B % o 



D N A coU^MW <V^ti% It . PCR. M x. It. Mu t a n ™- super Express 

Km (Slii (HO ) . Mu t a n™-K (^Sit (WO ) V^m^X. ODA-LA PCRv£x Gapped du 
plexv£x KunkeliSV^ S W&fti<7>^ { £ 3b £ VMi^ tl h \zm C £ Jjft tc ^ o T ff & 7:!:i) J 

^n-^ft^nfci'^'^Ita-Ht* DNAttBISici 9 * * £ . £ £: ti pff m \z 

& *) mmMMx*mitL tz *) . > # - % ft ^jn l rz *) l t -t z z t jt>*-? b z . idna 

tt -£ 5 ' *^PJ ic if^iiS nh'yUT^ATG^tL, * 3 * *^jiJJ lc ti^lIR^ib 3 
h*>UT^TAA, TGAIf:!iTAG^tLT^TtJ;v\ c ft ^ <7> IB HI *6 =i H > 

* ^& BH <t> 57 > ,< ? g ^ ? 57 _ a n #J x li\ (^f) *%B|j^?>^^i^a-Ht 

* D N A h B to * D N A Br ft * tf] 9 £tS L . ( n ) SDNAifr^Ii^M^^ 
- 7 ' u =E - 57 - <7> T^ftlC jg*D-t 3 3 t IC «k *) MM-t 3 Z t t)*T* £ 3 . 

[ 0 0 2 4 ] 

LTtt, ^11A#^)^7X;F ( fj . pBR322, pBR325, pU 
C12, pUC 1 3) , ttfld3*^)7'7X = K ( pUBllO, pTP5, pCl 
94) . Sfi*^^;H CM. pSH19, pSH15) . A 7 r - i? ft £ <?> ? ^ 
') ir -7 -r — i? , l Fn^^U, 1 7 : y — T *J 4 >l 7s , ■>< % n *J 4 >i 7s ft £ <r> $!] >$) *J 4 
ji X ft £ co m . pAl-1 1 x pXTK pRc/CMV, pRc/RSV, pcDNA 
I/Ne o ft £ to*m «b ft £ o 

*^BHTfflv» "bftS^nt— 7— i: LTIi, it € T IE 31 IC ffl S^j£lC;ttJ£ LT|t)] 
ft7*n 5? -T'efcftlii^ft £ t<7>T«t #J;c«\ t&JfoJRHJiS**S± t LTfflv^ if 

li x SR«7'nt-?-, SV 4 0 7 , o^-?- > LTR^nt-?-, CMV7'Dt 
-57-. HSV-TK7'nt-?-)5:Jr fc*#l-f <b ft -5 „ 

C*l^<?">7*>. CMV n^n 1 ?^^) ^nt-?-, SRa7'ot-?-i 
if ^ ffl £ <t> fc*£f Hu. ^ ± x -J t TiiT^^ia t r p 7' n t - ? - , 

lac^'at — 57 — x r e cA^at-?- v IP^^t-?-, 1 pp^Dt-?- 
. T 7 7' a t - 9 - J5r £ . ft ± ^ ^ ^ x K t? -5 iS li . SPO 1 7'ot-?-, 
SP 0 2 7 , nt-?- > p e n P 7 a ^ - 9 - t£ £ x ^ ± # T- -S J@ ^ It . PH05 
7'a t - 9 - . PGK7'nt-?-, GAP7'nt-?-, ADH7'nt - ib*ftf 
ILv^ 0 ^S±**M*JNHJiaT?*>**^-l±x # ') ^ K 'i > -7' u =E - 57 - , P 1 07'nt-?- 

[ 0 0 2 5 ] 

^^-^ ^ 57 - ic ii . W_h<?>frllc, prfmic =fc ^ ^> ^ > -t - . x^^-f^^r^r-^-^. 

# M A ttftn >- r ^t- ^ x - * - x SV4 0Slt')y> ( Jil T x SV4 0or i i: B§ 
^-t £ it a -5 ) it$#tLTi^^^ffli^:ti)*T'§5. M1K ^ - il - L T 

i±x #ijxtj. ^ t k timmmjtmm cwr. d h f r t i&sts it^***>s ) m&r ( > 

VK H (MTX) . "F> ') zsm&fcfc? (WT. Amp r hB§^-t-i, 

iS^- . ^^"-7 >f >W'r4iifKT (WT> N e o r i: B&^i" -S M □ S . G 4 1 

8 fitte) m^mi-f h n % . ftic. dh f ri^f t ^--xnAx^-ifla^fflv^ 

T d h f r ^7- tLT^ffltSi^, Bteil€^*^5^->*^*«:v^ 

£ x *f ici^ct, r-J-^SJUt, * f& Bft <^> 57 > ^ ? H <7> N ^ * ffl \z 

tf1)U-tZ>. ^t±3b*x>- x >; t -F«MT-*>€.Jt^-lix PhoA ♦ x r^^ffi^ij. OmpA • >- r + 

=F ') iy > • x ?S±Jt?*^#T*>Sit^-li. MF a • SU 

c 2 • is r -y >i mn ft £ , ft^.^m^mmx^ & m^iz it, 4 > >- =>. > • ^ r ^ ge^u 

x a-0?-7in> • >• r 7H ^ K x tft # ^ T • >• ^ ^ ffi ^IJ ft if -e tl fll ffl T* 



[ 0 0 2 6 ] 

iyi V h7)Sa^S#ifc LTIi, 0!l £ li . lyi'ltT-n'j (Escherichia c o 1 i 
)K12-DHl(Proc Natl. Acad. Sci. USA, 6 0^,1 6 0 ( 1 9 6 8 )), J M 1 0 3 ( Nucle 
ic Acids Research, 9^, 3 0 9 ( 1 9 8 1 ) ) , JA2 2 1 (Journal of Molecular Biology, 120 
#,5 1 7 ( 1 9 7 8 )) , HB 1 O 1 (Journal of Molecular 

Biology, 4 1#, 4 5 9 ( 1 9 6 9 ) ) , C 6 0 0 (Genetics, 39^,440(1954)) ft £to*m^hflZ>« 
'i x MM £ L X It . Mx.lt. * >i * • -f * >i * (Bacillus s u b t i 1 i s ) MI 1 
14 ( Gene, 24^, 2 5 5 ( 1 9 8 3 ) ) , 2 0 7- 2 1 (Journal of Biochemistry, 95^,87(1984) 
) ft ir jt>»fflv* «b*i<5. 

B£ ft i: L T ii x fJ £ ii\ f -y * n 7 4 4: x -bU tfyi ( S a c c h a r om y c e s c e r e v i s i a e ) 
AH22, AH22R", N A 8 7 - 1 1 A . DKD-5D, 2 O B - 1 2 . is *f v J] 
n v -i -b * ^ (Schizosaccharomyces pombe) N C Y C 1 9 1 3 , N C Y C 2 0 3 

6 x f t 'Uh M X ( P i c h i a p a s t o r l s ) K M 7 1 ft £ to*m ^ >b tl § „ 
[ 0 0 2 7 ] 

Siiii: LTli, $iJx.li\ ^ >f ;u xjt?*A c N P VcoM^lt. & fl5 *R <?> #j * Efe*t*ft*ffl 
AS ( S p o d o p t e r a f r u g i p e r d a cell ; S f mm) . T r i c h o p 1 u s i a n i <r> + flg ri * <?"> M G 1 0 
Trichoplusia n i !fl i * <?> H i g h Five ™^ffl fla . Mamestra b r a s s i c a e ffe WHS * ft It 
Estigmena a c r e a tfe * ^ *ffl B ft t to*m <b tl £ . ^^xi'BmNPV^tt^ Si* 
** fbfffl US ( B o ra b y x mo r i N mm ' BmNftlfi) ft £ to*m v> <b fl Z . MS fllii: LTU, 
<W^.tt. S f 9 KflUa (ATCC CRL1711) . Sf 2 lfflU (Wi, Vaughn, J. L. h . In Vivo, 
1 3, 2 1 3 - 2 1 7,( 1 9 7 7 )) ft if fc'ffl v^<b tl £ , 

Sit LTtt, lHJx. li\ ^7 =i <7)|^Efeft t fc*fflv* £>*i£ (ituH^. Nature, 31 5#, 5 9 2 (1 
9 8 5 ) ) . 

fftt/lfflfla tLTli, 00 li\ ^ mm C 0 S - 7 , V e r o , **>f:=.-X^A*?- 
IfflflaCHO (WT, C H OlfflflS t «§IB) , dh f rifefXIf t4--XMZ,x?-| 
H3C HO (WT, C HO ( d h f r ") JHH Jfi i: l& IB ) . ^"7 L IB . x A t T- 2 

0 , 7^x>in-7||a, 7^XATDC5»B, v v h G H 3 , t F F L m m ft £ to* 

iy x M t Tll^^SIHt £ lc a. Mz.lt. Proc. Natl. Acad. Sci. USA, 69^, 21 

1 0 ( 1 9 7 2 ). Gene, 17^, 1 0 7 ( 1 9 8 2 ) ft £ lz IB f£ <7> 7? ft \z ft o T ft * 7 - to*X # -5 . 

[ 0 0 2 8 ] 

>v lc lix 0J-*.tf. Molecular & General Genetics, 168 « ,111 

( 1 9 7 9 ) ft £ lz !fi»<7> 7a v£ lc ft o T ft ft 7 3 i: fc'T' § £ . 

lc li x #ijx«\ Methods in Enzymology, 1 9 4 i£ , 182-187 (1991). Pro 
c Natl. Acad. Sci. USA, 7 5^ , 1 9 2 9 ( 1 9 7 8 ) ft £ lz tfi«<7> 7a lc ft o T ft ft 7 3 i: fc*T- B 

£ o 

SEfeiiifcaHiitff^lfeflt^ icti. #Jxti\ B i o/T echnology, 6, 4 7 - 5 5 ( 1 9 8 8 ) ft 

£ \z mm <r> tj a \z ft o t ft ft 7 :tn-§^ 

tft & «H Jfi 5 k:i±x #ijxti\ fflflaX^giJfl&8 f »ISI^li-/n h 

. 2 6 3 - 2 6 7 ( 1 9 9 5 ) (^vitt^ft) . V i r o 1 o g y , 5 2 3 , 4 5 6 ( 1 9 7 3 ) lz IB® <^ 7a V* \z ft o T ft ft 7 

Z<?> J: 7 lz LTx ? ^K^^- h*t5 DNAStift^il^ f ?-T'II6l^ 
ti^igilSli: L T l±ifc#igtfe**5i ^T?#> ») . ^ <?> ^ lc i± g^lifl fo<n lc ft 

^xh'9>. Hng't£j». ismmxt. mmnttxit. mz.it. T>^-ouum. m 

mum . n - y X ^ - 7' • 'J 77 - . 7' h > • x tilz A y . f^x^f X, ^cfilfl . ^ U ^ a 



abas** £<?>%km%. rzit^mww. «»tuu, mz.it. uitu >i >> *y v^m- 

fiKJUMH^ £ if fc^fln LT <k tgit<7> pHlifl5~8 fc*5I ILi\ 
[ 0 0 2 9 ] 

t? M 9 * o t-fe ( M i 1 1 e r . Journal of Experiments in Molecular Genetics, 431-433. Cold S 
p r i n g Harbor Laboratory, New York 1972) fc*#f * L . CClc^f lc J; ►) 7'nt-9- 
% $j $ J: < gj ^ ■£ £ db IZ. Mx.lt. 3 (9 - A > H ') * 7 ^ ^ S£<?"> J; 7 =5rilJ$/|Di ^ 

^1 3£ ft» x x x 'j t t fS M <n M a . *g« li ffl^JK 1 5~4 3 , CT#33~24i^mffftv^ 

iz <k *) . mm.^mn tfiuKHT-i^ 

?|±^^'f tg«tta^JK 3 0 - 4 0 °CT°m 6 — 2 4 BfWfr £v*. 

(Burkholder) ft/htgife (Bostian. K. L. <^.Proc. Natl. Acad. Sci. USA, 77^, 4505 C 
1 9 8 0 ) ) 0. 5%*f5 J m^^^-t £ S D*g±l!l (Bitter, G. 

A. Proc. Natl. Acad. Sci. USA, 8 m . 5 3 3 0 ( 1 9 8 4 ) ) &m W h ft £ . *g *fe <?> p Hli 
5-8 ClStS tf> £ Lu. *g«ttffi?!t*9 2 0 °C - 3 5 tTfi 24-72 iff IB ft 

?S±**a*»IliaiJfctta*T*»-5 0MlK«#**g«-t*RSx *g*fei: LT l*. Grace's In 
sect Medium (Grace, T. C. C. , Nature) ,1 9 5,7 8 8 ( 1 9 6 2 )) lz 1£M <L L 1 0 % ^ ^ JflL Ylt # 
<*>^flnJfo*j^fli£fc'fc<7>££a*fflv*^*iS. *gifc<7> p H lift 6 . 2 — 6. 4lcHa&-t£ 

lv>. i^^itmnm 2 7 'ctjr 3 - 5 h mtf <&^icj£ c-cai^jK#*fli 

<7>flfiil.^JfiL^*#tfMEMi«rtL ( Science, 122#, 5 0 1 ( 1 9 5 2 ) ) , DMEMiatt, (Virology, 
8#, 3 9 6 ( 1 9 5 9 ) ) , R P M I 1 6 4 0 *g*fe ( The Journal of the American Medical As so 
c i a t i o n 19 9^,5 1 9 ( 1 9 6 7 )) , 1 9 9 ±gtfe C Proceeding of the Society for the B i o 1 o g i 
c a 1 Me d i c i n e , 7 3 g , 1 ( 1 9 5 0 ) ) £ if b*m «b ft -5. . pHlli16~8Ti>§^)^*Lu. 
*g«&ffl3r#9 3 0 - 4 0 °C?8 15-60 nf Wfr . <&^lcj£ c TfflM^JW^ftn^ £ 

o 

w±*> «k 7 iz lt . j^Mig«#<7)iNHjfirt . mmm a rzitmm^iz^mn<^ 9 > ;< 

[ 0 0 3 0 ] 

^f&B^^ 9 > ^R^ig«K#^^, vMilfflfla^'bttffi-t-S icpg L T tt . *gft^. i>*n<?> 
7j3£-?gt##>Sv>t±»lJ|S*m#K 3 ft^M^ £*§tri*k:i»S L . \/ — a i? «fc 

V/*fcl±atJKI*«P'a: if tc J: o TIS#£> § ii»l)iS*flfc^ L fc<7> ^ . M 'bft ffl. *> ft lc =k 

> * if ^ 57 > ^ ? H'^teiiJ^. hn>X-10 0 ™>5r if ^ ffl ^ * tiT 

TUu. tg^i^^fc 9 y ■ 9 W ft 5 Jf^tc a. ig^^T^. ^ft@#i>^a<7)^ 

vST-M#*> -S vMifflflS i: _hv* i: * y>» L . ± vf * * 36 S . 

S fa&ftitoftW. ■ ffi m ft ~&M VI \z ffl.fr &t> i±Ttf & 7 c i: **T'§ ^.o cft^<^i>^a^5>SI 
. i«ahLTli, ^4W^7S^7±J^vS=5r ir'<^>§^)^^fijffli-^ ^vi. Sl^fvS. K^^iSvS 
. r ^ ^> ifi vi . bivSDS-^'JT^HT; H r ^ mfv*i7j v£ * if <jo r£ fc LT^fl 

7 -f - ^ n v h r 7 -7 i ->5r if iff Mft '14^ fijffli-^, 7^>i. itffl^M'^* ^ n 



[ 0 0 3 1 ] 

n\zm c j; o xu\z^m~t h z t ^t-§ . m\zuxm^ntzMt>\z it g #i>^n^ 

fFffl 3 -t± -5 c t tt J: •) . ff.WJc0fp^^jn^.^ *> . # - 7° * K ^^5>KJ tt iSt § 3 
57 > 7 0tfig$i?l i: L T tt . #0 z. tt. h 'i 7' y >\ ^fth'l^y^^ T ^ dp 
— >l x > K - 7° r - -fctt y° n -T- -f > ^ - -ttt 7* M 3 x 5?* --t'4' ir^ffl b tl § . 

-y -b -f **? x 7. 57 > 7* a -y -f- ^ > 7* ^ \z =k 9 10 J: § £ „ 

[ 0 0 3 2 ] 

*&W-2M\>*b ?>a^| ^ L < ttg&?>- 7° ^ h is * ^J^icM -t § l/C#tt . ^ 
Hfl-effli^iiS < SB t> ^ ^ * H * tt * <?> fgli L # £ Jft tl 

*^BHTfflv^n-5 57 > ^ L < ttg&?>-7'^ H £7ctt^jg C JUT. J/l#^I&B^ 

ttfc^T tt. C tub ^3Mc:£^Bfl<7> 57 > ;<? 7g i: l&IB-t* Mtrfr&Z ) ttxt-t3ft#tt. 
^%Bfl7> 57>^' mmjimt LTffli\ e#l>^J^J/L# tfcttJ/LjnL;t^M3t>Sic^oTM 

( t J ? n - -j- >i$n.W<r>ffU) 
( a ) t ; 7 n-*^f£#jg£iRHJ|S<7>f'jsjB| 
*f&BH<7> 57 > 7 Htt . filiflcMLTS4lc ck ►) K#^^*»BTft|)5rg|5fiic ^ ti g 

2 — 6M^lcl[El-fo. tf2 — lO0@)$tf^ti§o fflv^ti^fijflLi^tLTtt. <W Z. 

It. V- >l . *J *t . -f ^ . t^tn, V ^ 7x N t »V >? x -\» dp x 'Ji)'?lf 

x^^fji#fffi<^$f^^n^M#^^^LM*i^s^ 2-5 a&izmmzrzit ') >^ns* 

SIX L . ^-*i^[c#£*i£ K#^^lfflfla^ [s]tt U ttSfif^<7>#t»MJI3 U*^^^ 
Chlcl 1 ), t ; 7 n — + ;u f/L#j^£^ -f 'J K - v^IItS C i: ib J T* § § . JjtJflLvt + 
<^ fjx * ffi <7) I!) ^ tt . fjx.tt\ ^ie<7>^IIfb 57 > 7 R fc |/LjflL7t i: *JSJS $ itfz<7> *> . 
tipLfci li M ^ PJ >S ^" -5 ffft §4 t* flni & *a <o 7j 

vi x f J x tt . y-^-i:5^X57-f><^^viC^-f^^- (Nature) . 2 5 6 . 4 95 (1975) 
) iztit^mM^t S - t frT* § 5 o 31 3!l i: L T tt . #IJ tt\ # x ^ U > 7* n - ;u 

(PEG) -b > 57M ^ -f ;u 7. 5& ir i-f ^ tl § . ftf * L < tt P E G tl S . 

[ 0 0 3 3 ] 

nmmmm nxit #y ^ tt\ ns-k p3uk sp2/o, a p - 1 % tcoust 
$n^^nmmmm^m^ h n& ^\ p 3 u 1 ^ * l < flv^tis. 1^^51x^14 

HHflS (WSK«Bfla) fCt#ffl)fi|IHfla^i:<^*f * Lv^lt*tt 1 : 1-20: lgSTJ>^ P 
EG (iff*L(liPEG 1 0 0 0 -PEG 6 0 0 0 ) ^10 — 80 %gS<?>mST^/jn 2 
tl. 2 0-40 'C . ^T^L<tt3 0 — 3 7'CT' 1 ~ 1 OfrWi^y^^^— h~?Z>Zblz£ 

; 7 a - ^- ^ jjt'*^^ ^ -i ') K — v <7) 7. 7 'J - — > 74c tt It ❖ 7) 7^ ffl T § 

. x tt . 57 y 7 HJ/l m & [ft Jf 3o £ VMS ffi # i: t t lc $ -t± H ffl ( #J . v >f 7 n 

7't-h) tc^ >r -t* h - vjrg«_h^^^^jn l. YKizMm'&wn^mm* txmmLfztn. 

ftfe 7*a -7* 'J >Jjt# (IfflflaMlfe^tcfflv^ ^ tlSJNHlia** 7x <7) ^ . fTt^O 7.^^ 7*n 7' 'j 
> l/C * s ffl tl § ) l/ili^Df ^>AS^i, HlfflklJS-^-Lfct ; 7 n - + ^ JJt # ^ 
itilt^^t, J/l^^ 7*n 7' >fA# * fct± 7"P t >f > A^KR* 3 if^HIffl lc ^ >f 7* 'j K 
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iS^ffl^^LT*^HH^)?>M- 7 Wmizl L <7>¥tM~%:'MW • ffl ffiP ~t & Z t § 3 . 
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<7> . * -5 *d a * 14 fit It *S a ( #J X. t4\ * X * a ^" I. - h . ts 7x * Uyf 
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7 - . N x > . ^ # , x r ^ -7' * K . # - L - M ^* > ft if ) M ( *. It . =E ) 
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fp $ tl tz ffi & * o t ^ ( fJ x. tt\ a T ; v - ^ 7> ft £ ) T *> o T t «fc V^ 0 Z ZX' r 

^nty FJ , i'U tf K J fciv r^St J t li x 7' 'j > jc v tr -J 5 ^ > jgs* 

< . fi^ tifc-e<^ffe<?>«5fe^S!^**«t-3 «k 7 ft t^^#^T'V^R 
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*^BH<^7-> ^-b> x# * 7 U ^-^ K ii. RNA. DNA. * £ vM40fP 5 
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ij <?> t>*m l-f h tl £ x ^ tl tc FI/H ^ tl 5 «t to T 14 ft v> a *^BH<J0 7- > ^ -fe > 
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C 7 LT0ffiittSi£#ffT8C#< *n<bilT*r 9, fJx.li' Pharm Tech Japan, Vol. 8, p 
p. 247. 19 9 2; Vol. 8, pp.395, 1992; Antisense Research and Applications, CRC Pres 
s , 1 9 9 3 ft £ IZ m ^ ib* £> -5 . 
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UattJj6«IJ£, 3i*'tt)]rt5^. Hilt *& 41 ^ ) * tco^ffi • y&«aij i: LTftfflt^ 3 t ii»T?§ 
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(i) *l&Bfl<7> ?>A'?lA*i4t5^4tt -5*HJJSfc*g«Lfc#3-i: . (ii) M 
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o 
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iz «k 0 ^^^/ i: Si i: ^^Bt^. ( #J . tiStS 3 i: tc «fc ») ff 7 . 
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S tc ti . (i d) *f£Bfl<7) 5? > 2 U J: UWM ^tltSI^^f H £JxJ£2 i± Tz 

m^t. (iid) i^^fb^^^^ftT. *^bh<t> 57 > a^i a 2 4? j: vmw^y* h 

5 -t±/ci#^ 5/ > m tl-e*lW^L s *f£Bfl^ 57 > m ^ MA 2 <7>?£ 14*11 

115 ( ft £ L < ti FfiS ) i- S fb£-^ * ti * JS^ x ? _ - > ^-3- 5 o ^ jx/^ fl iS M * 
»«i + Tff , 7. Sl^^f K <7)^)#i ( #!k ^TTfe^tJS) ^PJ^i" * 3 t tc «k ») . 9is>*9 

WfrMfe'&itMfe-tZo mmz tifcsi-<7> k t Lxit. m*.i$. m^tmn cm. ^ >i 

. N m a — P ro-Lys-Pro-Leu-Al a-Nva-Trp-Lys (Dnp) — N H 2 - Nm a : N-m ethyl anthranilic acid^r 
if) ft £*>»J!!u<bft6. il^S^liJ^ti. &*D<7>7r3A #J£tiil«!i;£ilg£ ^*f£ffl 
t5 ^Vi tc>f C Tff 7 o 

§ 3 t tc «k o T «l3t § ti t <7> * t ii*m i^ti«. lilJ, ffi^iJ S-sf : 2 9? 

^^ti^j^sge^y^mix^^^ifflflaffl^m^ ^ 57-icjfALs ra**»u!s cak ^ni) tc 

[ 0 0 4 0 ] 

^bh<7) 57 ?WB<v%i , &-$:1%.m-tZ>it£r%!l&tzlS J cCDUiS. Mz.lt. 0 m. ^ fii & ( M . 

*mn<r> 57 y a-?ib a. 7 > MB Hffli (*F * L < tiffiJi) t5 

fb^-t/ * li ^ <^ Uco x ^ -j - =. > r ^ ^ <7) t LTffflT^s. 

(i") *^BH<^ 57 > ^ ^MB*«^-r*ftl^**-tSiNHJia*^« t . (ii') 

M,IHb^t/<7)i¥&T. *%BH<7> 57 > ^®B*«^-tS^^j**'t*«HJfi*i««LfcS^- 
^IEiifl(7)?>^^SB^S'l4*f tif niS, 4t$5L. *^bh<jo 57 > ^^IB^Stt 

* IIP ( itf % L < ii mm ) i- -5 fb^rt/ * Tz It * CO U * X ^ _ - y 7-? z o 

^fEBH<^ 57 > ^- ?MB^m±-t zmti^ii-? zmmt txit. mz.it. m^Ltz^mn 

) v> ib ft S . ^ihLTIi, x It . C OS 7 mm. CHOili, HEK 2 9 3 «H 

tt^ :^iaoT, *fEB^<7> 9 > ^ ^©B*«B)iaig|±*fcl±«Iliartk:^a3 tfcff^ie 
m#***f * L < fflv^ tb n-5. *%B^<7) 57 > 57RB tMLi S»IJfi^^«^vS i± . mile 

MMfb^^/i: LTti. 0J x ti ^ 7/' -h HA 57>^^H. A ^ H '14 fb . ^^fb^t/ 

. %^4£M^. WHBttiii*. MttttftsA Di^ffiaittai** if*»*»i-f bti§. 

4?JAIi\ _hie (ii') ^ig^-tfelt -S*^BHct> 5^ y m ^ H B <?> ib* _h Ifi (i') <J0it^ 
tc it ^ T . m 2 0 % W _h . $F * L < ti 3 0 % M A . J:»)*F*L<l±JK5 0%^Jiii/in$* 

if tc § . *^BHct> 9 > ^ ^ f b <^^tt**_hie (i') <J0it^" lz tb^T . 82 0%4U 
. ft * L < ti 3 0 %W A. J: L < ti«5 0%Wll'>$lf ^^ifb^t^ + ^B^ 

57 > 57 iB^itttfift^ fb^-^/ i: LT31^A-S 3 fc *A'§ -5 . 
[ 0 0 4 1 ] 



n&'ft. mmrn) . vt^tttiMf5^, Mw^D^m. mm'&mmm. mwt&B'ft. m 
t) ft tco^m • c &mmt Lxmrn-fz $f* l < a. smsi* 

W3c&. mm,M) . ^/i^ttiJlaMf$^, ^t$«i, fysttiM^. aa&ttJir^ w 

Lfcij'-iT, ^H^if^Utf H ( 0!l . D N A ) li s 

7. 7 >; l t tts c i i i) *mn<?> 9 y s< ? n*mtk-t zmtjtiii't zm 

i*fc!ifuIfi?>A^l§a-Kt§mRNAl) * * ft f ft SO it«-* * 7? v£ i-f 
•b ft -5 o 

T x IE US J£ {U * ft ¥ \z W 1± ~? £ m IS 7 > 7 W * . t7 ac x 5? > fl?#f . 
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6 5 & tz it * & ?k -t&i&m 



% m ^ s p c r * tz it z n\z m c z Tratc tEv^^-t s z ^ § -5 . 

fj^li. _hie (iv) <?>Jt^lCfcMt^3l€T^m«^. _hI5 (iii) ^MalZht^X . JR 
2 0%iU, iff * L < ti 3 0 % W_h . «k 0 ttf * L < ti W 5 0 % Iii _h _h# $ -tt § MM ft 
fc. *f&Bfl<^ ? > 7 n - F -t * m iHM-t zit&W tLX. #5 2 0 %W 

_h. #f t l < a 3 o %w_h. i^iuaino %M±.m.m-t . 

<r> 9 > ;<? H -* ^iHK^f&J&^MO-t £ fb^-^ LTilJR-tS c t § . 

[ 0 0 4 2 ] 

#IEflJ — > rjf! df- -y h li , ^ % Bfl t ffl v> <b ft S 7 > ^ 7 H . X ffl <b 

9 y ^ * w^m±-t z mti^ift zmm. mm9 > ^w^^- h-tijs^u* 

*f&BH </> * ? 'J - - > rTjvJ u a x 9 ') — — > rm^rv v & m ^ T f# h ft & 1ta%n * 
fcii**>J»Itt. _hfr3 L zcMMfb □ ^ . #ij£ti. F\ 5>>^?S\ # ^ 7° ^ k 1±ft: £- 

«bk ^ft^tK ^tm±mm. mmi&ftm. «^ttaj». ift^ffl«UAai*. «£^<b 

tkitttfys^M t L x it. ifuK L 7c*f|Bfl<7) 57 > ^ ? WcnU. t mW.to *fc </> ^fflv^ ib ft S o 
*f&BH<7> 5/ >^ ?HA<7>v£14 Cliffs (*F * L < ttSS) -* * fb^^ * tz It * co m. . 

^<7)J^. *^b^<^ ^ ^ H B <7) v$ ^ if If5 L < ttffiii) Yb£-ifoasfcii*<?>Jg 

mrzlt*<r>Mlt. *ft<?ft. &m&~Z. Mx.lt& «8g««. ( #K (tS'14 

*f&BH <^ 7. ^ >; - ^ > r^vi * ti x ? 'i — — > rm**j v ~k m ^ x m h ti % it^m * 

h*X § -5 o 
[ 0 0 4 3 ] 

mn&H- ^tztb^m.fR'®) t lx it. mi¥tLfz\ttki^<nmm. mi^^\zitmm c 

fiu 7. t t > n v r ^ is ry u ^ <b ti s . 

ftuu&5-<r)rzdt)<r>ffl.i&w t lx\*. Mx.it. jumm. £h*m^ h &mmi$ 
mmmmm. fcT&mm. fcm&mM. mmmmm. &mmmm. mw\H&mm% t^m 

icioTilt^. vittffl^TKtti* i: L X It . mx.lt. ^.mMU^. ~f Y ^ M * to m<o 

mmm-%^t$mwm.% t^m^^n. mM^mmnmm. mx.it. t>iu->i cm. ^9 

J — >i ) . # 'jTin-i ( fj . 7'ofi> r 3 — ji . t; >j 1 f u > / >; 3 - ;i, ) . # 
-f ^ffl^ttSU ( #J . *')V^^-h80, HCO-50 Cpolyoxyethylene (50mol) ad 
duct oi hydrogenated castor oil) ) iiftf ffllTt iv^„ * t L T li . 0J x ti 

- ^ * i: ffl L T t =k ^» MUZ tLfz&Mmlt . . M S * t > 7° ^ tc 3 ti * . 
[ 0 0 4 4 ] 

±.m^mnm^rzit^mommmm.f^m\t. ft&f&frn&s- mizms-tz * 7 



^ . * y m > x - & if ) tc jtt L T iH P m \z £tzlti¥Mum\z&^-?&z t b*T* § £ . 

K J: 9 S li £> £ fc* . 0J*.ti\ flrfiM«^-v6=lt<^ S &T-*l£Bfl<7> ^ > ^^iAwStt^BS 

. — H lz o § mitnfy} £ £: li * <?> ^ ^ JR 0. 1 ~ 1 0 Omg . ttf £ L < & *1 1 . 0 — 5 Omg . £ *) ttf * 
L < 0^20mgS-^-t*. ftlc&-*f-t£it£-l;t. mt£*m $l Tz It * ^U<n l 0 

60kgi:LT) tcg:^ ~t £ it q . - H IC o § mit£r%Q £ fc li * <?> U ^ JR 0. 0 1 ~ 3 Omg . ffiL 
< li^O. l~20mgs Jc ►) #f * L < ttiftO. W10mg^S#JWU±ttlc J: O U^-~t Z> ^ fc*£f t^T* 3b 

% a ik<r>w\m<r>n&% . wmnig^tz *> \zmMLrzm*&5-~tz z t 

[ 0 0 4 5 ] 

( ii) && ; mtmfa±.iz^mitLrz^mncotfifa£> * ummitz nrz^mn^wmtjifat 
^ mm & & ^ itmmm iz jxm 2 ^ttz^^. ^mitm& ±.<vmmm wife-? z 

_hK (ii) <7)^MvStcfcv^Tli. — ^^fjt#***^BH<?> 57 > ^° ^H^N^g^lf>lii-^> 

o 

[ 0 0 4 6 ] 

* fz. *2£W<7> 9 > 9 Wlztt-t Z * J 9 a - -j- >l tkfa (WT, *%B^<7>^; ^n- + 
>l$ki* tVffZmnfrJbZ ) ^fflV^T*%B^<7> 57 > ? m^fe&-£ft B^, fflli^ 

fei? IC J: ^. # £B * ff * 7 - t *t T- § £ o Ctl^<^g^lCtt. l/L^^T^^t^^fflV^T^ 

Jc < . <7)F (ab ') 2 . Fab\ U ii F a b lD ffl T t «k v*„ 

<x SISS^^KSi (#IJ. 57>^^HM) icWJJELfcta*. ta /S t L < »± ta # - Jjtl jS 

«^-#co»^fb^^i * tzitmmm^mz & i^^l, zti^K^a^^j^^^-tf^m^^ 

fj ^. ii x *7Bn'j-, a >» > h v ? is «k v > H -v ^ vi frtfMlz m 

T It . Mx.lt. y >v Jr U 5 y . 7 ^ u -y -b > >f V ^ ^ t * - h >5r ^ )b*ffl tl ^, 



>#£**fflv*<b*l<5. 2 <b IC f/t#£> £ IMiJaJK i: ^li^J t ^ $d n" IC tf * * > - T tT > 
[ 0 0 4 7 ] 

^> k 4 -v *teiz3s\->Tiz?fmikLrz^mn<7> : E j 7 + >iixfaiz&tf>m-%:)xfc2 -t± 
c i ixjxito . s <b iz mm it Lrz%}<7)*mn co*: j ? o--^ja#^jxj££ c 2 jx/xue 
) ^mitmfa±.<7>ms&m<r> ; fe&-&m%.'tz z t \z * *> ^^m^^^mn^ 9 > 

?lit^it^Ci:**T*§§. 1 iXJxJ& i: 2 fcmmiSM ^HHmicff o T t . % tz . mm 
fcff 4 oTUu LBf W^-f <b LTft * o T £ Igfft ffcflJ*? =k 0?^ V§ ft <?> 7? >£ tt huIS 
co^ttb \zm C Z> Z t jb*T*t -5c H 4 -y f ffilc =k * lc 4?v*T * Uffl 

fflla#£> £ vMi^iifflfa#lCn1v> s> ft £}/t L t 1 llT'?)5'Bi ti & < . fcl^flg 

* % bh </> if y H 4 yfaiciS+Hifl^^^M^i^ mfete iz is u t it . DXJxfct 2 

<XJxJ£lCfflU <b ft § *fEBfl<7) t ; 7 a - ^ . ^%B^<75 ? > ggfi 

fc*ffl^#£ta#fc*$F* L < fflv^ft*. -t^r^-b. 1 )XJx J£fc =k 2 JXJxC^c ffl <b ft £ 
ta#ti. 0J£«\ 2 iXiXl^T'fflv^bft £fa#)b*. *%B^<7) ? > 7 H<^ C SSgP^ISIIl-t -5 
if l iXixf&Tfflv^ft*}a#tt. <fF * t < C iWgpiil^x fJ^^N^g^lf lii-^,fA 
<b ft § . 
[ 0 0 4 8 ] 

*fEBH<7>t ; 7 + >itKfa-&*t y K ^ >y fSW^^iSy 7. ^u, Mz.lt, M^rt. 
A U ) > h 'J v ?afc5;>li^7n> h 'J - £ tr lc ffl -6 d t T § -5 » 

um^mmtkw. (F) txw t l fc^i»jn:/s c b > t^^-m l c b/f ^bd . b . 

F v^-f ft ^<7>^!IM^IIJ/^ L . it^i^ + ^JjijlM^^M-t^c ^ixlt^Slca. jjifrUT 
HT«'ttta#*fflv^ B/F ^^1^ * ') u > 'J u - ;u . Huiej/L#lc^-t 2 ^#=5: 

fbjjt#i: fclxJES i±. ^lcSfflfbt)tm^^B^*jxl^<^^ltfbl>t#^[IIffilclS^$ *fc<?>^ 
i" 5 = 

coit^^^M^IiJ^i- -6 o 1ft *fe ifc + fa IS Mfc*ffi »j . ^m.<f)m%^} t *-#^ft^v^ 

jf^-lc^ -^-^K^L^fiJffli--5 u n > h - & **^f Micffl u b ft 5 . 

[ 0 0 4 9 ] 

3ft <bf@ ❖ <^^S^KlPJ^vS^*%BH^^»^vS k:*fc oTli> ^SU<^*fr 
. WfcmnWLfLML'&Tg t $ ft>5rv^ 0 ^ft^ft<7>^^lcfclt^ffl^^*fr. ^ftvilc^^# 
<?>ii^^K»f KiiejS^tjn^T^IEB^^ ^g^lij^^^^m-tfttf J: 0 0 Cfttb<7)- 

fj^lf. A vl iir^yt^iT-vt^J (lit, HEft 4 9 ) . AvI K 

us rm^ x * 4 a ; -r -y -b 4 j (mmn. mm 5 4 . ^jw^^bm rmm^mwi 

Sv£J (l^fK, BSfn 5 3 ¥%ff ) . EHI^^'be r^a^^lUSvi J (S2ITx) ( g 
BHfn5 7¥f£tf) . SiH^rvS bM V&m%L&m%.m J (13 1) (EffK, w 
In 6 2^mf) , TMethods in ENZYMOLOGY J 

Vol. 70 (Immunochemical Techniques (Part A)). IB] it Vol. 73 (Immunochemical Technic 



u e s (Part B) ) . Is] it Vol. 74 (Immunochemical Techniques (Part OK fs]# Vol. 84 (Ira 
m u n o c h e m i c a 1 Techniques (Part Deselected Immunoassays)), Is] it Vol. 92(1 mm u n o c h e m 
ical Techniques (Part E:Monoclonal Antibodies and General Immunoassay Methods)). 
Is]!! Vol. 121 (Immunochemical Techniques (Part I : Hyb r i doma Technology and Monoclo 
nal Antibodies)) (lil_h. T ii ^ ^ v 7 f V xftlEff) ft £ d t § £ . 

TU^i7lcLT, *HBfl^S#^ffli^c tic J;oT, * ^& Bfl </> 5? > ^"7 H * fiS 

$ <b IZ It . ^f&B^^t/L#^)l \^T*3MJJ<7> 9 > ^ 7 I^iS^^lt & C i: 1C J; o T > 

SttiSmttJjft^<S (SttMf^^, WMI) . arjfcA^RJWmW^. Mfjei, una 

* f& Bfl <?> }/t # ti . if^^t&f** tc^&i" § ^fEBfl<7) 57 > ;<? 7 

fc-fZ tz db iz 1$. m -f Z> z t ^T-§ *^d^<7) 5/ > 7 ic t$ ffl -t 

£*f&BH<7> 57 7 M^^l^^tfrft t^ a6 tc f$ ffl i- £ c t ^T-§ 
[ 0 0 5 0 ] 

( 3 ) mfc=?&mm 

*f&BH<^DNAtt. Mi.lt. ~? V3 — ~f h LT^fflt l> 3 iilcJ: *) . t b ifcUfiilft 

( #J £ U . 7 n > -V ^ 7. x t4tn, *5 +>■ ^ . h 'J . t V X . 7* 5? . ^ x . ^7 V x * 
=i s 5* . *t 'I . f > ^ > • x* - ft £ ) IC It S Bfl <7> 57 > ^ 7 g * li ^ <7> g&7> -f f 
K^n — HtliDNAJfclJmRNAw^f (jtttS^USO ^t&tBiT § 3 t fc*T* §4<OT? 
. tfijitf. iDNAStlimRNA^il, ^m^tmSb £ vMi^m® . IDNAif: 

-tf-x a > ^PCR-SSCPvi (Genomics, 1? 8 7 4 — 8 7 9K ( 1 9 8 9¥) . Proceedings of the 
National Academy ol Sciences of the United States of America, i?86i£. 2 7 6 6~ 2 7 7 OK 

d 9 8 9 ¥)) ft £iz j: *j mm-tz z t §o 

fj £ li . J-f>^0' 5M -tf - x a > \z «k 9 ^ JEiS ^^fzlt U 'M * s t^ Si 5 ft fcig 
^PCR-SSC Pvitc Jc ») DNA^^tS^ttliJ^nfcJI^tt, x. tiBf n&gf^ * ( 

fj. fs-ttgasttJift^* (tf ttfvW^. lift ^ lit ) . ^*^'l4yifflMS^^. f\f$»si, 
mm'&mmm. mwL&mvi. mmmm^t) ft ^t?*>s ^im&b*m^ t&m-tz z t **t 

[ 0 0 5 1 ] 

( 4 ) T > ^ -b > X # ^ 7 V tf Ft^ttiEi 

tll^ieiA^^-FtSjf'^ntf H ( fJ x D N A ) ic ffl ffi ft lz m a L . M 
D N A<^fE3i.^WFt3iJi- § c i: A S T*S ^ * % BH co ~r y * -b > 7. # ') ^ u tf F ttt&^ttT 
9 . ^ # p*9 lz It s * % Bff 57 > • ^* 7 H A * It m 9 > ^ 7 H * - K § D N A <r> m 

m-&mM-tzztt>*-z%z<7)-z. m*. it& mmmm c fsttssttiift^m (tt^mw^ 

^. flftmitt) . A,ttiJLI(fl5m>£!£. Mf^Sl, SHattMttS. 3i«1tJlft?^. Hft^tt 

m ft tr ) ft t • v& mm 1 1 t ^ m -t z t § ^> 0 ^ * l < i± . tf 14 m m'\±m^ 
* ft t <d =f*m ■ ftmm ~?3b&« 

7 57 — , T J FJ r y^Jl^-<99 — . 7 f J -( ^ 7 S 7 '/ y X - f K ^ -f i X ^ ^ 5' - ^ 

if coil ^ ft ^ 7 57 - ic A L fc^ . ^K^aicftfioT. tbit nf ^Lift^ ( f J . 7 -v h 
. ^ ^ . t >v is . -7- 57 . ^y, * n . >f 7 . ^f ^ ft £ ) tc W L x m n ft t a # S □ ft 

icS^t'S-t^T-t^. |7>f -t> 7| 'J 7 7 L tf K li . * CO * * T' . *> -5 VMi ffi 
?X^ii7)7-a6fcffllW|iJft ^co^lI^ftic|f>^^ftsiB# t fc t icM^JftL. JS^^tfc^^ 



-i \t a v >l il =r — =r >l CO £ 7 ft ^7 -f - -f - >l \z «k o T j% 4- T £ & „ & V A± . XTD'/ift 
LTn&Affl t L T 1*1 iclf pff ~f £ cktTSi. 

£<?>ka # fit* jib *> sen. ^MSfj^^Wfb. ^Jiartix 9 &*#j*<ost#£ i raic. itoie 
^T>ft>At;'j? 7 u t k % & * li v # V- a ft if <n m # i: t $j iz MM ( >± ft 
j?J) I'LL. fflA ST, Mil. Hrfj-fW^gWc&Jf LT t * va 

I£ta x 7 u H ^J^Mii. *t££J£L JS-^WIa ^-^-Nftific 

H n-s — Ax^ic^A (#M60kg) icfci^Tli. - Blco§g7>f ^> At; 

* 7 U * * H 0. 1~ 1 OOnu^Jf -t -5 . 

_Lie-r > ^ -fe> x * 7 U lr* H IB] tile . ^HI^^^^^fA^^-HtSRN 

fti Aft if *fc . _hlfi ?>^^I$3-F -t -Sfife^ <7)^m^fflJ*!|-t S 3 ^T' 

§ . ft IC 4? It 5 * lEBfl 7> y a ^° 7 H A * tz It * ti * 3 - K i" * D N A co mm* J» §'J t 
K^'TI^T, 0J£«A DfnSgg^* (#ik S 'M S 14 (lttMf$^, it\ 

e) . v * ^yua^m^. Mt^ei, mm'&mmm. mm.&m'<%. mmmm^t) 
ft *f<*>^ • c &mm t LTi$fflt§ c t i»f§ s. $f^L<tt. stt^g'ttM^mft 

f-Ki • ft «»| 

-fiiRN Attx (#0. Nature, 411#. 4 9 4 K, 2 0 0 1 ^) C $ D T > *f&Bfl 

^iS'JJtntf K co gfi £U * S tgft L T Mint S 3 t fc»T § § . 

'J >f AH. &*n<7>^$£ CM. TRENDS in Molecular Medicine, 7#, 22 IK. 2 0 0 1 ^ 
) iciCT, *f&Bfl t> # M ^ 7 L t ^ K <7) g£ £ij £ S ic^ff L T Mm-? -5 3 t § -5 . #0 
z.lS. *fEBH<^ ? > ^ ^1A^3 - Kt5R N A^-g^lc l>^n<^ M # >f A^3lMi"-S c 
tlcioTiitt^C i: M^?>^?IA*3 - h* tli RN A<?)-dR L 

Tli. i>^a<^ 'J #f >( Ate J: oTt)]ffi $ ti#S*%i^^RN A±<7>^»fgPfilcfiJt LfcSP 
^ (RNARfr) i»fH*^n5. 

_L IQ <t> — Jt M R N Aifctt V A A^±.IQ^K • v&«»J i: LTIJffltliin< T A ^ 
■fe > 7. # 7 u ^- ^ H t m miz L TllJ ft L . S4tli c t ^T* § -5 o 

[ 0 0 5 2 ] 
(5) *^BH<7>£rL#£#*-t£ 

. ^^A'i4iji^MW^'^. mw^nsis. mm'&mmm, mm&mn. mmmimxm ft^ 

*^BH<^J/L#tt. *ftS#*fcliai^ftEai*&i£4&fc LTMtS 3 i: _hlr3 

s-^- ffl ti m mm.^ it . ±.mta # * tz it * co u t mm^ ® \z fp# $ nm & m # . 

i-ft^*>. #iJx.H. ^ p ¥kH-co fzdbco^S.f^.^3 t LX it . m # * ti m Woo m ^ . m^m 

izitmm (m&m. ? * >i u^-^ * a r^^#t? ) . ^su. htk^j. ^■^■fe^Ki 

( V 7 h i] -7 -b M * # tf ) . x n «y 7° M x #Lm( . JS® SrU ft if *> l-f ^> tl S . & ffl ^ 

mmmmrn. &.r%.mm. &.nmwm. mmmmm. &mmmm% t^mr^n^-t z * 
frfrz&MMit. tefricoJiyi; iztit o x . Mx.it. tmiKfazfzit^coM&mn&ffifflizm 

atrffl^Atts t lt a. Mx.it, ^h^^tk. -t- h ^m^^comconmm^^^m^m 
ftif**fflv^ti. ® ^ ^^mnmm. mx.it. tjiu-h cm. j->d . xv-rii 

^-'l (m. 7° n U A 7* 'J =j - ;u . # 'J x ^ L A 7')n-4) . # At A ^ffl vHttJlJ ( 



M . # 'J v i ^ - h 8 0 . HCO— 5 0 Cpolyoxyethylene (50raol) adduct of hydrogenat 
ed castor oil) ) ir tf ffl Lit iv^ ittitfc LTIi, Mz.lt. ^^tt. ±fitt& 
^'^fflv^ti. igfMMJ i: L T ^M^Wt-o ; y >i . ^> i>* >u T ;u ^ - >i & £ & ®r ffl L T 

tJcv^ wmznrz&mm*. mm. m^*-r> y>nz^tm^ nz 0 m.mik^\zm^^n 

o 

te*>aU Toenail 3 fts 3 t jt?»<fFfU^-e*>5. S^^fi<7>2U0fc L T tt . j£9J. ^j?J 

. #-7-fe^»K attffil (t>7°;u) . £t)*M^2 ft. * ti*ti<?> &m&&M MM tz 

*) 3iS5~ 5 0 0 m«. t 0 #3ltatt9J-?tt5~100mg. <£ <o ffc*> ffj ff;T tt 1 0 ~ 2 5 Orag <^ _h iBJ/t# 
^#1r 3 fix -5 3 t fc*#f i Lu„ 

. ^ ? . ^ x , * n . >f * . ^ & if ) tc *t l t m □ » * it^m P « ( fJ . Sf MS 
jf) cs^ti:^'-?^. &5-mi$. tt&mm. mvt. tsc^^-h xzk: 

ioTtS^Sit) 1 , $0;ct3\ *Aw|M«^)tjS • i^K ic f£ ffl i" § if [c it. 
B^IA#tl@lJ:LT, ii^fTO. 0 W20mg/kg#fi^S. #F * L < a 0. W lOmg/kgttSHS 
. $ <blc£f Is L < HO. W5mg/kg#*5gJg*. 10N5@SS, <ff i L < ttlB K3@tS 

X %j Jc o 

/jrtfMiffi ) . v * a. w^2^ . Mt^ei. mm'&mmm. mm&Bi%. mmmmtc 
t) % tco&mmt lx ^iimxabz » 

[ 0 0 5 3 ] 

( 6 ) *fEBH<7> 9 > i'l^l^ti^^fK • m « mt 

Tv^jf ^ica. Mz.it. ^wk^rnrn cm. m.'\±mm'&mm& (uttMt^^, Mmitt) 
. A,*i*5RiiiHMW^s*€. mw^D^js. ftflatt*i^t?H. mm&BVz. mmmm^t-) %t 
ttcz^i m'\t ^ o t . * % bh <T) 9 > ^- ^ h b * a % n * ^ - f -t § # ^ ^ u 

A,teiw.«ii^w^?*?x t\f$ei, «natt*ft«iffix ia^ttw^. wjjfcitffi* ^) 
• v&?t m tLx&m-tz-zzzo 

<n 9 > H B * tz It % ft =i - H -t % * ') * 9 u ir * Y It . Mz.lt. £ # tc 
T ^ ^HH 9 > ^ ^ H B * li Z ft ~k =i - H ~t & # * * u * ^ H S^^^uUX 

^fl^^'^iB^m^KticioT. ( n ) mm iz _hie # >; ^ ^ u ^- ^ h * 
±ie# % ^ u ^-^ h cm. d n a) ^±ie<^^^ • v&«ju t Lx&m~t zm^it. m 

DN At$&il)VMi L V^OA'17^.^9 9 — . T =r ) ^ -\ >\, 7^-< V 9 — . T ) *9 A >l 

xrvyx-f >v h ^ >f x ? y - =5r t <7> 31 ^ jfir ^ 9 9 — \zffl AL tz'ik. mm ^-fk lz fa 
o X . t h * ttSJflltftt/lcSJf i" £ C t )b*T* § -5 o *fEBfl<7> D NAfl, f^)llT\ ^> 
S vm±M 3X^51 <7>tz#><7>ttM M% £ <r)£.m^$}lzm#>htiZ>mt¥ t t ijlzUMitL. Mix 

^hbh^ 9 >^ ^RB^±§e<7)^K • ramm t lx mm-f zmsit. <H9o% 



. ttf * L < It 9 5 % & _t . Jc *) * L < li 9 8 % W _h . £ «b lc £f £ L < tt 9 9 % W _h lc fit 
SSI 2 tlfct^^^ffl-t*^***? $Lv\ 

^iehh^ 9 > ^ 7 ib it. Mz.it, '^\zm.cxm^^mLrzmm. ^y^>im. ^ m 

#q*aiK mm. ^t?^. mmm. %%.m. ^^m^tt t ^iz-mzuib^ti 
rzummmzw^z n% %.&m&mmT°ufa-t % z t\z «k oTiit^ c t s 0 3 

±ie#'i^7-^K (00. dna) *?*jf a$ tifc-< 7 9 - 1 -hie t mn\zufflik$ *u m 

t/ ( ffl z. It , => v V . ^ x x t^tn> ^ ■»*- h £ -V x* x -f 9 . ^ x . ^ v N 

left" L ~? S Z t frX § § o 

^a^^A^iBwMa, Wf«I, f£-*f^- h & inc J: 9 

ft lc fiK A ( ft 6 0 k g i: L T) IC T It . -Bicofi^y^ ?lBt8l, 1 ~- 1 0 Omg . 
*f £ L < li #9 1. 0~50mg. «): 9*FU L < ttWl. 0~20mgS:-^i'<6. ftil M %Q <r> M a t . #11 
6 Okg M tz *) IZ mm. L -5 C i: A»T # & . 

[ 0 0 5 4 ] 

RflS'i4*i^^. iasscttfl*^. mmmm%£) tco^m • t Lx&m-tz z t 

^. £f * L < tt . «tt II S'ttflrfi^ * * i: • ft mm T *> § . 
M^-K • v&«Mt±. ±.mt TO tile LTMat^ ti So 
[ 0 0 5 5 ] 
( 8 ) D NAIIIft 

NAtlSsfitS) ifcllf ^)fSDNA (*%B^<7>^*tt^SD N A t l&iB-TS J&^-***> 
1 ) ^IBfi^MttDN A Itttf ^)fSDN A*ft5#t h ni#LKt/. 

3) r-v Ait^v^ 7. zrzit v v T-£>&m 2 ) mm<7>MWj. 

4) *li^7tlttDNAIt!if^)fSDNA5#tL, nf#LK lc 4? X ¥IM L 7 5 

DNAi#ithi&Et§) i± x Affile. *tTfc «k v*<r>ttnmmm-&&t*miz 

^L<it. mmm^rzit^mmmm^^mxij-'o-^iz smmmmm) 

^ A Vj . mtt ^ X Vi . 'j|7i?y H>f, MIS, 70n^>yi?y H>~S, ^ 

tlcioTf^t^C ^T- § S o * 7c. iD N AR^ft lz «k *) . #033. ^#<?>l^g| 



#th m$LWl%l £ L T fl s 00 li x ^ x x 7* 7 . t 'V S> . -Y dp . *7 dp . >f ^ , * 3 . 

. i: *) t> It -7 O x ( #J £ it. t LI, C57BL/6li, DBA2^I4t> 

$#^i:LT, B6C3FjM. BDFj^I, B6D2F)^I, BALB/cM, 
I C R if ) I li 7 v h ( m z_ it N W i s t a r > SDK £) % £ frttf S Lvn 

ffi#L®I^lCfcv^T^mL 7 -Sfflfg^ -< ? 9 -IcfcttS rnf^Ltft^J t L X It » ±I5<7># 
t h ui#L^I^<50 ffeic t H # if ;b* "fc it* *b ft •£> o 
[ 0 0 5 6 ] 

. u o A, nrir^LSft4^^ <b M • ttft 2 ft/:*%B^D N Afcu ? . 

*HB^f SDNA t LTli, TU^^f&B^^ D N A^^Sffi^J ic^S (^ijx. a\ 

It, sE1ISl£*5lW<7> 9 > 9W<7>1&m-&fflM-tZ 9 y >i 9W*^M2 -t± & D N A & if fc'ffl 

<b ft -g> o 

*f&BH<7>?f-*1±D N A tt. jhfg> i: -t £M t mU&Z vMiSfl^) if*. <b <?> m%M%Q * * 

*M%nm mx^LM s -tt 7 -5 n * - ? - <?> True $3 t> l d n a n > x h 7 7 h t ltai 

v^^jb' — jeicfrfij #J^.«s *HBH^)t h DNA^Kf ^ t^f ctifcfflim 
tti) J Ii4i8^DN A^*i-§ ^fiui^Lf^ (fJxti. 7 A^ x * . ^ n x t ;u * >y 
H s ^ A x 9 - . 7 -v h . v ^ x jfir if ) i*^DNA^%l$t7-5#a7'Dt-?-^ 
True . w^DNA^M^LtDNAn>xF7n ( 0!L ^ * 9 - & if) 

T*f&BH<^ D N A^llStli D N AK#niJii^^fFftij-£ c t **T-§ § . 
[ 0 0 5 7 ] 

^:^BH <J0 9 y ^7 S <?> i£3&-< * 7 - i: L T li . ^iii*0 7 , 7 x = K , tS^Si*^ 

t7 -f ^ * & £ ib ft £ . tcIMK i 7° 77 x $ h x ft ^ a i * <7> 7° 7 

x 5 K££:&8£#ffe*<7>-7°77X5 H * if Jb»£f * L < ffl h ft -6 . 

±IQ<*> D N A^miiffS^ff * 7 7'Dt-?-i:LT!i, fj x li . i ) ^ >f ;u X ( #IJ . ^ 
;7>7^U V -4- -f h > 77* n ^ -f ;u X x t n ^ - i >l X x J C ^ >f ^ X . % ib* 

^ ^ -i ji x . # M ^ ^ >f ^ X t£ £ ) tc i * S D N A <?> 7' n t - 9 - x i i ) ffi#LI^^/ 
( n h x ^ ^ x * =3 *. t ^ t >v h x ^ A X 9 — x 7 -v h . -7 ^7 X # if ) i * <7) 7° 

n t - 9 - . #IJ x. It . T ji 7* 5 y . A y X y I I x ^ a 7 ^ ^ > I I , x 9 7. ^ - -tf\ 
x'j xoixf x > h -fe v > . #j 7 u t f- y A" + - -tf\ r ') t m^'\±B:'\± 9 y ^ t H 

. 74?f t>S-F 7>7s7l7--b\ i'Bti*)tIBf ^ T7f>Kl , K10 

fcil/K 1 4 x 37-y> I11jJ:VI II, -4- -f 7 'J >y ^ A M P ^ l¥ i 7 > ^ 7 H ^ + - 
4f (9 I +)- -/^ - 7K y 7 F n 7 >f y , g5 T ^ ^ 'i 7 t 7s 7 7 7 - -b\ >C>J^ + 

h 'i^AfiJI^'ttHTx ft/£^^7'7-^ny->d f + --t£ (-^tcTi e2i:B&x?ft^,) . 
+ h ^ ^ 77 ^ u t t» 7 x > -3 > ^fbi# a ( N a . K-ATPase) . 
-f 7 > > h m M x > 9 a ^ ^- 7. -i y \ is «k V I I A x > t 7 n 7 a ^ ^ + - -tf 1 ffl || >f > t 
MHC?77l}ji)S (H-2L) , H-r as, U - > x K-^*5>(S-7K^fb 
Sl*x ¥tl^it^y^--If (TPO) x H I^IBf 1 a ( E F — 1 a ) x (9 

T 7 ^ > . « J: U (9 5 ^ x > #1 x 5 feJ:W2, 5 x 'J > g fig y 7 > ^ 7 R 

x ^ n r n -7* > x T h y — 1 x ^ rn 7* 'J > . H MM^m ( V N P ) x JfiLvff T 5 a ^ 
h*P37|-^7h, ;t/ntf>, H a # - > C x fflaT^f 7L7 , oi>7 
7 7- M > A x ^' V 7 u ^>>5rifc7)7at-9 - if ib'ffl <b ft -5 » ^r^T't, ^#T'^IE 



M~t & Z t ^HJ m & *f -i h > if a ^ -f Ji 7. 7° n ^ - 9 - . t h <7'f Ki^ISf 1 « ( 
E F — la) cr) 7° u t — 9 - . t h 'J |9 t ? * > 7 a t — 7 — & £r fc*#f jf T 

±.m~< 9 9 -1$ . D N Al^nf JH^tMcfc^T @©U5>7t>yt-RN A^Ie^ 
% -t -5 Mm ( — tetc 7 - 5 * 9 - t Pf Itti £ ) ttUv^ct fc*$f is L < , #0 

\$ . >- ; 7> ^ ^u^SV4 0 ? - 5 * ? - 4- if 3b»ffl ti £ . 

r x r + >i . x > /n y *t - & j$ s Kte D N A *M > H a > <?> — SB £ £ -7 a t - ? - <ffi fiS 
<7>5'±ff£. i? i: IB VMi^lR^i^<7> 3 'T^E icii^-tsci: 

t B ft tc <k *) *smX'3b%> o 

*n . ^ax?-, v >v h , 7-7X^^) t±3 * <?"> iff Hi » HI, ¥HKH& 

A^)^T*^uii-g^ LT, £ li Jff iL KI, ¥^flfeiNHJia. It if iflSi* RN A i 

*tt^S^DNA!i, ±IB<7>«IJia*fcttffli»«J: 9 # «b tl IE fit * 7 > ^ 7 J| </> $0 fUI « ^ 

f£ ffif^ SB t«£ ti K ^ffi tc T L 7 5 D N A n >X h ^ 9 h t LT, flu 12 <?> 7° a t 

- 9-<r>Tmts «* umm\z & *> m^m^^^co ±mzm^ ^ tsit^ d nai^is^ 

\Z £ 0 C i: ^T" § § o 

v^t. *%fl^^ttDNA*^at5ci:tt, at5 <^ ix b*~t ^ t . zeymmmm 

<7>^*'f4 D NAttt * o 

*I%BH<^^*'I4IESD N A^K^^ i±^# t h m$LM%Ql$. Affile «k ») ^*'I4D NA^ 

Df#fflfla<^^T \zmmK.fttE~tZ> J= 7 tcSlff $ tiSo D N AlE^^^f^mi^^Kf iNHBa 
tc fei^T *?&Bfl <?> 5^*14 D N A^iifijtc^a-t § ft tiitfr^^T ^**^T ^ <7>K# 

iHHJiafc J: V^iNHJia^^T lc*3%BH<7>^*'l4 D N A % iSfiJ tc * - i: ^«B*-t * . *^B^ 
<^^*'I4 D N A^k^nm^fz Z^fl^ift^fllif^ifliBJi J: Df#«BHa^^Tic* 
f&BH <^ D N A % iifj ic * o 

ip AD N A^fflfBj^fefr^M^lc J# o * t =f- h^j^/^3X#L. Zcomm^W]^}^ 
5St§ c t tc J: ») f-xT0f«^D N A^ii^Jlc^i-* =t 7 lcmJS*8f^-r S 3 t 

[ 0 0 5 8 ] 

Tfc *) . fttE&oJE'mDN A<r>mm-&ikm-t& z t \z «k »j S^Wlc^^Dflco 5^ > ^ 7H<7> 

tt^rtai^^iEs-t * z *) . ^ comm^^ 'imm t Lxmm~t& z t * c #j 

x.ti\ ^^BH^IE'm'D N AlcTO^fflv^T . *%BH^ ^ > 7 M^^^ttjtS^ . 

ff * 7 Z fr^m-z&z . 



3 i: fc* ft * -5 . 3 «b tc . Bfofc^£fr#DNA*l!0j£<^^*Sh*k:ffl*3^TJH»i:L 
TffluKt **T § -£> » 7"ot-?-J:^DNA3>xF7na, ii?T<?> D N Alffi 

¥^tc j: oTf«t^ 3 t sitiRifflHaspgicfcMt z*mn<omnD n a^is^ 

li* W^ui^Lift^(^)E#iNHJiaiJ J: VfaMM<r>4*X\zftte't2> «fc 7 tcfitf*2 ft*. DNAg 

^**^t -e 60 ee # jnb fla *j «k vfomm<7>£T iz^mn^mnD n A**-t * c t ^m^-t* 

<7)^Tlz*mncomnD NA^ttS. i?AD N A*ffllaJ$ffe#*>ffl;frlcJf o >f zt 

- h M^IXf# L . c ^tttl^l^^^ie-t * 3 t tc =k 0 t^T^f^^DNA^ft 

[ 0 0 5 9 ] 

^%BH<7>S?frDNA^1i-i-£#t h Df^Lt^tt » *%Bfl^S^DNA fc'SSIEBa, 5 -tf «b ft 
Tts*) . ftfiE'tt^JE^t D NA^)|»i6%ISt4 3 t tc J; 9 Mf&ft tc^f&Bfl<?> ? > ^ ? M<t> 

ttm^^ttffl^jje^ zt *> . "ccoffim^ ^'imm t Lxmm-t z z t * 

^° ^H^fi^^^ttSy^lt-iElcfctt^^^B^^a^ 9 > ^ ?Stc j: 5iE?ir 9 y ?n^m 
mm. W (dominant n e g a t i v e fp ffl ) *|Bflt«tT , 'i'U5. 

^mnco^^mmDN A^mmz *tfcm$LM%i\z. mmLtz^mn^ 9 y ^ ?m 

flrtiMW) . v * A,teiFLaB^w^?^. tifiei, mm'&mmm. mm&B'<% 
. mmmm* t ) & ^^-k • ysm^ * ? --y rmmiz ^mm^m-z&z . 

Ufc. -hie 2 fiHS<7>*f£BH<7} D N A$kI£!^<7>^ <d ft!i<7>fij ffl h* t LT . 00*. li. 

2 ) *ii^DNAfefl»^)ll*^DNAt L < It R N A % fi.jf##f "t * * li 
D N A tc =k *J ftfc-5- "7* H fflli^^^f-t § C t tc J: * . *f&Bfl<7> •} 

Jff ^^lc^m*>* vMivH14fbi-£ -^7'^ H i: <^ IS il'tt tc o T </> » 
3) DN A^f t5fiiw|ffifitiil IS *o % f£ if tc Jc 9 t§ 68 L . :tlb^«fflU, 

4 ) _hie 3 ) iet£<5o«HJia*fflv^ * c t iz £ zfflm<7>wtm-%n#>z ± *^su<^ ^ ^ 
5 ) ^%Lm<7>^m 9 y 9 n^^-mmmte z v^^ta^f^M* ir**#*.^ft*. 

[ 0 0 6 0 ] 

$^tc *iB^DNAiiii5ffluT, *^b^<?> 9 y ncomm^-^'W.m.^fmm. 

<bft. L v^v&^^vi ^>M^. ^^tcti. M^S.tc J: ^©^^<^fflf^fc «k ^Vn^lcM 
*%BH<7) D N AjtK^tft^*^ ^l^gg^SX *) ft L . »H3J^. h ') "^y > ta <n 9 y 

* twftmmmiz * *> . mmltzdn Amwmm^mm. ^ ^m^^rzit^ ^mwmm^ 

h-^x. 5>fb*>-s v*i±iB» t coKiitts $ fcti^e ft h \ztsft z y r+ >i ikmmm^m^ 
. J ?fLhcomi%~£m^Z> z t >5r £ >b*T-§ . *^&BH ^ > gfc =k v ^ <r> fpffl j# BH fzdh 



**Hr66T£> £ o 
[ 0 0 6 1 ] 

( 9 ) J v 9 ~r h $li %9 
*^&BHii. ^f&B^^ D N A *^^ttfb$ t MJi^Lf^K^ffflHafc «k v^^d^co D 

-t ft *> x ^¥tm it s 

1 ) *f&Bfl<^ D N A tlfzft t h mt£Lfii4&EEffc8HJIS. 

2 ) iDNA)bat;-?-»€f (0K ^flili*^) (9 - #7 * h x ^--Iflfif ) 

3 ) * ^- v >f >• >ittT-i>^i i ) mmm^mnmm. 
5) r -y *ffti»**v^ AT**si4 ) mmwitom&mm. 

6 ) ^%B^<^ D N A ftfc&D N A2EBi*^N t h of #Llft^. 

7 ) MDNA;b*L (#Jx ^fllli*^) (9-^9 ? h >- ^--tfjfftT) 

8) # t h mi^Lfft^*»r -y mMWjX'&zm 6 ) JHiet£<^# t h m$imm . 

10) 17) Jlie«^f*t/lc MMfbn ^^fx-^- L s u 9 -Mir^to^M^tflft-? Z 
C^iti:t§*%B^DNAlcMt4 7'n t - ? - v£14 * M * It ISS * fb^^/ 

[ 0 0 6 2 ] 

*f&BH<^ D N A jb*^vH1£fb2 ti/c# t h m$LM%Qi&&Mmt it. t Mi#LM^1r 
t5*lB^DNAlcA^©ttS^^x.5C i: [c J; ►) . D N A & 3i 66 * Jfl fal S 

tc J: 9 . D N A to*mWtQ\z*3&W<r> 9 > ^ 7 H <t> % 3J1 66% * 2 ftv^ (ttf, *%BH<^ ; -y 
^T^hDNAt §:t i)*£>Z ) # t h ni^LM^K^fffllia (WT> E SIM B§IQ 
"t * ) % o 

*Hifl^DNAlcASI6lcfli4||iii5^kL-ni, M x. It , it fifl^fi^ ic =k 
9 a£D N AE?iJ<7>-g&Xtt£g&<o&!JBlK ft!LDNA*^A££liM2i±£Z<hlcJ:oTfT 
4'7:U«T'^. Ztl^iO^gtcJ: 9 . #IJ x. if . =i H > <r> m A SX 9 -f <b L *) s 7° 
n t - 9 - s vMi x v > co mm* ffl.m~t 5 - t ic «k ^*%b^<7) ; v ? -r>y h DNA% 

[ 0 0 6 3 ] 

*^bh<t> D N A **^v$ttfb^ tifc^t h m$LW}%lJI£HfflM (HT> IID^DNA^S 
ttfbE S iWI US IB i^7-7FE S fflflS t B§iei- * ) c^M##Ji: LTli, fj x. 

vMil acZ ( (9-^/7 ^ h >- ^--tfjffe^) . cat (7u^A7i^^-^T-b^^ 

v ><7> *i 66* Ift^-t S ^ . fc§vMix^y>^^o h a > ■ ^ tc it ft T % mffi 5 
-t± S D N A ffi^ll ( *. It x p o l yAftty^fii'ir) § }f A L , fc^ ft > v -b > ^ ^ 
- R N At^iT'§ ft < 3 t «fc o T x *S*e5lCjlftT*a^^i--S «k 7 IC^I^L f:D 
N A SC^IJ * S D N A M ( lil T x 9 - r -y ^ -f > ■ 7 ^ 7 y - t &m~t % ) % x M *. it ffl 
[Bjfflm^-vitc «k ») M«i^c^^fe#ic4> A L x tifcE SUHflSlc out*H^ D N A _h 
3h & VM± * <^fi ft ^ D N A ge#J * 7° v - ■/ fc Lt^tf>A^7*'J r >f -tf - ^ 3 > W ffi 1 * 
iMi ?-^y t i > r ^ ^ ?-l^)DNAS?iJ fc 9 — Y v T 1 > r ^ ? ^-fpMicfgfflL 



fz^mn<?> D N Altlft~<7>j£ffiffii&<7> D N AS M $ 7* 7 ^7- t L fcP C R^ic J: «f L 
. * % BH </) ; >v h E S Iffl JjS ^ M BO £ - <t tc J: ^SZh^T'S^. 

BU3^<^=t7'5rfiilcmjy^tl/it<^^fflv^T^J;<. latz&ft) Evans t Kaufman<^>7^ 

m \zm c tm t < mil l rz$j t £ v*. ^7x^Es»fia^)ji&, 

. 3ti»cn^**fe^-e^«E^fl5K:a^fl5#JS3t> , ifl ^> *>>#e s mm^mm-t * * if 60 a 

flj £ ti\ C 5 7BL/6v-)^^C 5 7 B L / 6 <7>i%m®L<7>&% $ * D B A/ 2 ^ 5S£t 
ICJ: ^tLfcBDF jv^x (C57BL/6tDBA/2^F|) ^ffluTlMiLfc 
£ fc^tf IcfflOT" S. B D F 1 v ^ x li , f*IBSCfc*^<. fc>o. m&±J<X2bZ>b 
7 fiJ * tc fill T . C 5 7BL/6 lc}fo^)T\ 3 tl * m T » <^> tl tz E S 

HHflS It ffi m =E ^ v ^ x % fF ft L i: B . C 5 7 B L / 6 v ^ x -v 9 7 u ^ z b 

o 

^mm-t & z t fcx* % § „ 

< mm <r> *usu * ff & 7 :u»suu. 

[ 0 0 6 4 ] 

E Smm<^mm<^n&ft^ t LXlt. Mx.lt. PCRSCi9Y*fe#l«TO«« 
i-titt. ft*. **S!##f*-*-S<?>k:*9 1 0 6 f@<7)*ffl^iC^^ LX^fzcoizM LT . 1 3 o 

--gg^E sshhsr (#9 5o<@) xmts^x. *g«#j»ik:*m & e smm^m-YKt u 
? x 3 > * itn it <?> 43j ay t ff * a*oT86-?*> 9 . ^mizmmm^m^^^miz trzz t 

£ /c. H — }X -b u ? x a > L T It . Mz.lt. G - ^ > ^ >f > lc J: § ^fe#i(<7) 61 
Umiz J; Hf 7 C t §0 #«btlSE Sfflm<7>&&i*®L\$iEW®L<7> 1 0 0 L 

Lfc^. sEWfflm (Mz.lt. 7^XT*!i^fe#ti) , 2n = 4 0 *> * «H Jfi ) lc # V ^ a - 

— y r-t & z b 1 Lu. 

fflflS^ «k 7 KM M% ■? IF ( W 1 0 0 0 0 U/ml) i¥£ETle£m#X:f:g«gM 

rt(ftF*L<»±. 5%{^^^x s 9 5%Sf\tfca5%t*, 5%^@^^x. 90%^f\ 
) -?JR3 7 •C-?±8«-*-*£ir<7>;frvi-?*g«L. Hn^lcti. fj^tf. h 'J7y>/EDT 
A$giS (ffl#0. 001-0. 5% h 'J 7*y >/0. 1^5mM EDTA. Iff 1t L < ttJRO. l% h ')7'y >/l m 

m edta) ^iiic «k ») miHflafbL . mtzizmMLfz-y >t - ^- ifflfla _h \z mm~t z> -ft & & ^ 
<b ti -g> o z <7> j: 7 4 m <\ it . m 1% 1 ~ 3 0 m iz ff * 7 ^\ z <d m iz m m <r> mm % ff . 

j^j^-t* 3 t iz «k ») . finf5. 1*1 Kf5. >c>^* ^ '<r>m * <?> 9 -i y^mm 

lzfr{t£ H & Z bh^mxab*) (M. J. Evans&VM. H. Kaufman, Nature ^292^. 154 
Hx 1981¥;G. R. Martin Proc Natl. Acad. Sci. 7 6 3 4 M . 198l¥:T 

. C . Do e t s chraan h . y t - f ^ • ir ~f • i>-/')tny* - • t > K • ^ 9 X -< 'J > > 5^ 
^ • t^7tni;- ( m 8 7 g . 2 7 K . 1 9 8 5 ¥ ) . * IS <^ E S ffi M ~k 9t i t $ it T U h tl h 
^11^) D N Af£3S^ ^ijfflJiatt . -i > tf h a \z felt -5 *%B^^ 9 > 

[ 0 0 6 5 ] 



*^BH<7> D N AfE3E^^#t hm$LWl%3lt. iit^mRN Ait&^^atfflv^Tl 

^mn<r> d n A^M^f^tt hm%mwiiz. mx.it. 7 ic lx^mltz 9-y 

v =r i > r ^ 7 57 - % ^ ^ xk^» fla * n -7 ^ x in mm \z m a l . m a tc * *> 9 - y v 

0 . ■^'j ^mnmrnztzit^'*? ^mmm<n^&fa±.<7>*mn<v d n a t Atim^ ^fflisj® 

*^Bfl<7>DNAi>*J 7 7 T ^ h £ ft £ « & . + %i ^) D N A i S li f ^£ff D N 
A E^IJ * 7° a - -7 t LfzW> '\ 4 ~f >) 9 A -e - >• 3 > ft?#f * ii ? - r v T <\ > r ^ 7 
9 - _h tf> D N A ffifll t s 7 - r 7 t -f > r ~* 7 9 - \z f$ ffl L v ^ 7. £ * t> ^ fg, Bfl 7> D N 
A W^<7>fif#$Bfi&<7> D N AS $J t ~& -7' => 1 v- L P C R S C i § IWtff T?*!!^-* £ 3 

#t h m^LMtyjwEnmm^m^tzM . mfc^-ffimmmz.iz * *) . *%bh^ 

D N Ai^^ttfta ftfciNHJISHefc * a r L . -f- fffl J1& ^ 3S ^ & Ef# SB , #J x. li\ 8 *ffl 

h m$iM%}<o=?- nizftm-tz o f^aj $ ftfcifttmiEst&^HH^ d nai^^«b t a 
> ^ Mfr tiE-mmik^^im-? & z t \z & *> mbtitzmitm* *> . ^t<^*im*»a^^ic^ 

S^^x/c + flB^DNAlttoiiT'l^^fcI^t- 0J£«\ n - N # 7 

IC J: *) MSU i: tc J: 0 f# ^> tl § . 3 «k 7 IC L T # h ft tz ffi # H . ii^. ^^Bj^ 

[ 0 0 6 6 ] 

113 fflfla % -t * m q a . fj ^. i* x ip«h Jia^ 1*1 \z -? a ? u >r > ^* i ^ >• 3>stdna 
- «y 7 t h Df#L©j^/ * » s c t **t* § . 3 ti «b <^> h 7 > 7. ^ 1 - v 7 # t h m$i$n^i \Z 

Z<7>£ 7lcLT*lB^DNA^ J 7 7T^ h £ ft T 5 ffl # li . IC ck ») # ft 

ifttii^tiDNA^j 7 77-^ h ^ nx^ ^ z t^muLxmn^m^mmxm^mn 

=5r 7 c t h*X £ Z> o 

D N A7)ff Sit tt^>tt4&*35SK-r 5 c i: Ic i •) , M^v^ fb D N A * ffl m *fe#<7> M ^ 

tcjf o * t +p >f =f- h i^t/^lxff l 7 -5 o f#<bftfc* t >f =f- h tftjfoii. #mi^icH 

LT. IE^ffl# 1 , *tf -( =f- h «8Ck:«:S =fc 7 *^3lTif t5 3 i: \z J: ») ^j^B^lc 
#§:ti s ?§5. ^rn^>f^-h|ftift^j|ttttSStS3i:k:«): 9, M^vffbDNA 
* ^fr i - -6 * t ^ =f - h is ck V t a +f -f zt - h |^ t/ * ^ J6 iftt ft "t -5 o 
*^BH<^DN Aib*^vll'ttfb^ tit#t h ut^L^j^E^lffl^li. ^^Bfj^DNAll^^ 

*%I^DNAM^N h ag#Li^a. *%b^t) y > 7 g tc «k 0 ft 

& o 
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(9 a ) ^mn^D NA^^II* iflcSeHi--2»^?f left L TM • fffi^Itft 

£ ft £-^7> 7. 7 'J - = > 7-^vS 



^tt-l)iiMf^^, mw^Df^m. niiatt*ftiNi?E. afi&ttw^. *o xtizttL 

f£ 7 X ? r^^\z fcv^Tfflo ^ ti -5 *f£Bfl<7) D N Af&5^^# t h nf #1 $f] t L 

T 14 . Su IB t fa] ti & <J0 a* £> if fb ft § o 

f&s$^^t/. JHBuattai*. tt^ttaiJa. tij^fflMttm^s ir **&i-f <b*u en 

SttfaCtt. ^%b^DN AISI^#t huf^LI^J^^s MMfb^^T^Si L . &«tll 

fcitKL . Kt^^&n^. mm. mm<r>fcWi% h:<r>&it-&mmt Lxm&kit 

MMf^^^E^. iftBHt^^ttW* irk: TailS SIR-** c i: i»»T§ 

c t frT- £ & . 
[ 0 0 6 8 ] 

0fl£«rif USUI'S ( « 14 ism (SttMIM, JffiMHi) . v& A,'l4iJLifflM 

s^^s ^w^bhss. njiate«i*ia£* isscttw^. j}«*t ^ anew • fi^s 

,I3> f b ^ * 8: L . ift gft f b 3- 1/ # a 4- g* t ffi <?> M Hi f b is v > £ tr * ± IB ffl IK T £ ^ fl5 l c II 
f£x? revile v^t . MMMWsiz mm fb □ ^ Ix L /c a . iM^it<?) 

±ie£&*£#***9 1 0 %W_h. L < lift 3 0 %W_h. J; 0 *f £ L < 14 ft 5 0 %&±SC 
#Lfc#£-. imiiHb i^^_h IB me LTv6« • f^^S * * fb^r^ LTI 

- ^ > r ^ % ffl T » <b ti ^> fb^t/ li . -hIB L mm it£W) h M Itiifz fb 
ir) * if k ^J^^fflv^ ti, ») ^It^ii^^lcfF^^ ti S /in S §f * Lv\ c<^ti 

. ti^-fi^ ( #j x it. mm. ^m. y^^t>m. -? ^ >i m. v ^ ym. ^>\? 
m. SHStx ^^>^. >;>=fge. fiie. ^>4f>x^* 

> 'Be * i: 1 ) <7> Jg * if ti s o 

|^ x * 'J - ^ > • r 7J vi T # «b fl tz it &m U ii ^ <^ * "t ^> E m It . ffi IB L * f& 

( f J x « . => v V . v ^ X . f HE h , ^7 x ^ViS. ~f 9 . ^ x . t7 v x ^ ^ . 
^ . ^ 5fir k ) tltLTMt'S-i:ib 1 T'§^, 

mit^m ittzxt^ cou<7>&H-m.\t. nm-mm. u^-nm. u^-^-h tttiz^ *>mm\t 

Mx.lt. mitSW^mn . -«»k:^A (#fi60kgi: L T ) <?)if\ 
Ht,m#lc fev^T li . - S tco § Mfb^t/^^ 0. WlOOmg. iff * L < l±*3 1. 0 — 50mg. «k v ; 
*F * L < 14« 1. 0-20mgSJf i~ ^> „ □ & ic S-^-i- « % ^ \t . mit^^co 1 14S 
4Jt^ W^^m^riftc JjoTtS^ii'^ #J^i4\ Mfb^-^^a^JiJ^^T'ii^^A ( 



# St 6 0 k g £: LT) <r> Jffi MHt,S# \z & ~? Z* M tr . - B \z o % mittrW)^:® 0. 0 l~30mj* *f 

* L < HJRO. l~20mg. J: *) iff £ L < tt#9 0. W 1 OgS ^ff JRairt lc J: 9 & -5- -5 fc* $F SB 

ftn^fiiw^it^-^ . *a60kg^fc *) \zmn iti^s^ 3 t &xb 

[ 0 0 6 9 ] 

(9b) *f&Bfl^D N Alcxti"£ ^nt- 9 - <?>^tt% * tt ISt 3 ittxty}* * 9 
') 7*7^ 

ituie L f-^f&Bfl^ D N A%3t^#t h Di^Lfft^^tf^t . *%BH<7>D NAi'L 5? - 
3t€f tilAtS c i: lc «k *) ^Y£14ft£ *u ill #- ? - 3H5 ^ a* # ^ HJj D NAIcWt 

MMfbn-^/ i: L T tt s BU IS t mn^i; <n fc*£>l-f h fLZ , 

L # — 9 —MiK^f t L T tt . BUlCi: fa]ti<^ t <7)^fflv^tl. 0 - # 7 7 h >> 9* - -t£ it 
T ( 1 a c Z ) . affe&T' >i ii ] ) y * x 7 t 57 --tfiafe^ Jf;tt^y7i7 --tfiafe^ 1 ft 

*f&BH<^DN u 9 -mft=F-x*w.m$ iirz^mn^DN A^M^fikitt h m$im 

^X tt . V #-y-Iftf <i**l6iWwDNAlcWt5^ot-J'-w$STl:^fct5^ 

<r> v£14^r tft & c i: # £ . 

0J£ tt\ *fEBfl<7> 57 > ^ 7 W^: n - H -5 D N A «fiS<7> — SP^^cfllSI t (9 - # ^ 7 
h x ^--liJl^T (1 a c Z) TBm Ltv^Jt^. ^ BH <jo 5? > ^ 7R<7>fE3ai- 

§ffliT\ *IEBfl<7) 57 > ») /9 -if=> 7 V is 9°-** t£oT. m 

tt\ 5-7*Dt-4-^on-3-^>F Hf7 Jy F ( X - g a 1 

) <7> Jc 7 ft (9 - #7 7 h 5- y-^f^SS t 5:§ai^|v^Ttfet5 d t \z =k ►) . fflf^lc 
*?&Bfl<7) 57 > ^I^itl^frrtlc felt -5 c t S -5 o M#ff3 lc ti 

. * f& bh <^ 57 > ^ 7 h ^ ^ 7. * a ^ <r> mmm n- % r >i 9 >i ~r >i 7* t h ft t tisl 

. >Bt«g»^II^iSSt (PBS) -CSfc^&x X-g a 1 ^#tf^fe^T. ifiSfcli3 7 
°CN-fiT-, !K 3 0 ^ftv^ L ll^mmitxS -tt^^s ffllilg*^ 1 mM EDTA/PBSSis 

o t/i.'m'aic^v^ 1 acZ%n-Kt4mRNAtttli!LT i t)J:u, 

& h m \t tt tz it^m x^h *) . <?> d n a \z n-t a t - 57 - * mm * a mm 

Tii, *km^® lcfF# $ ti*«f (fJ. MfMfti:-) ( fj . t ^ ^7 ^JR ft £ ) ft 

xii, (#0xti\ sit. ^fbTK*^. eti&ftif) t^u. &z>\^ 

an mm (Mz.it. mm. *?m. ^nt-t>t, 7-?^is, 7M>i« ^^7^. 15 

m. 7^>^. >;>rrge N fS^. flfi, > 7 > X > ^ > "tf > 7x ;L- * > ^ ft if 
) t (7)Jgft t h*m^t> *LZ> o 
[ 0 0 7 0 ] 

x *?£BH<5D y > ^ 7 W<r>$tMcoM tk 9 > ^ 7 H <7> tl^^ If IP ~t & z t t>*X B & cry x . 

Mf$ei> mm'\±mmm. mm'Hm^. mm&m* t ) ft ir^TK • v6«m t l 

$ <b ic . _hie x 7 - - y rx Uhtttz IttrW fr^m&znz it^m t [U+i iz m c 



? m - ^> r^^TW h iitz $. tz it % <7)U^ £"fr -t & E mit » mile L fe*^ 

Bfl y > ? H * £ li * £ % f -5 E 31 t IHJ *f ic L T tUati" -5 c i: **T* § S . 

c <r> «k 7 ic L T » «b n s M ffJ » £ ^ T *> -S <o T- . fJ £ . thif: ti m #LS^J 

«fo ( M it . v')^ titn, ^ +>- ^\ t -y y , -r 9 . ^ >• . ^ , * n . 

^ . * ^ ) icMLTS^t^C t^T*§§„ 

fiStl. ffc^fcfcSnS-S-i-SiS^ -^^jlc^A (MOOkg^LT) W M Hi ,<£ # ic 
v ^ T ti . - H lz o § Mfb^-i^ % #9 0. 1 ~ 1 0 Omg . tf U L < li ft 1 . 0 ~ 5 0 m g . «k 0 *f U L < tt 
*9 1. 0-20mg^-^f -So #Sn fttc&Jf mt&m <r> 1 0 & tt tt£ . W 

^^.m* iric =k o Tta*-5 fJ^-iJ. _hISD N Alcxti-S t/ n t - ? -Stt^SSf 

lz o § Mfb^-^ * ft 0. 0 W 3 Omg . #F * L < tt ft 0 . W 2 Omg . «k ^ I L < It ft 0 . W 1 Omg % 

t _ 9 -coy£'&^;ikm * £ ttffi^-t -6 fb^t/ £ fl * <?>ig^ * ? 'j - — > r-t & ±T«#> 
T*fl!T£> >K *%B^<7)D N A^iE^^lc^H-t -5 £■ ft <?> H 3£ BJJ £ fclJ^K • 
»J <7) B| % \z ± % (IltSCtilj'T'l^. 

^•t±. ^^^#T^fFffl^^tt-t-5 3 i: t ofili: § lz _hlfi 7° n - 9 - lc jg 



*BHIffl#tc fcv^T . SSt7; ; St^ t^m^-X^^-r Z> Ma. IUPAC-IUB Commission 
on Biochemical Nomenclature lz =k £ B§^ *> -5 VM± M Muffle It S mm i c ^ < 
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5 H 



"7 



■i v a -f y y 
: t, u ir — y 

X X 7- -i > 
> ^ ^- - > 

'J y > 

t X ^ x > 

7i — 4 77— > 

-f- U y > 

h 'J 7 h 7 T > 

7° n > 

7 'I 9 5 > 

: fa 7i ? ^ >§ 

: -bl- ) y x -r- y (selenocysteine) 

2 ] 

x. =f- >i 3jfc 
7* ^ ;U S 
7 ac Jl 36 

f7'/ 1 )y>-4 (R) -^'H^f ; HS 
P — h i X > X 4 7 * .=. ;U 

^ > x 4 

2 , 6 — x 7 a a y y >i 
~* y y >i ir *r y * * >i 
-< y ■ y >i ir ^ y ii >i t° — >i 
2 — 7 u u ~*.y y ji ir *r y ij >i # — )i 
2 — ~f n -<y y >i ir *r y ij >i & — >i 

t—-fv^yti>i^ — >i 

y — h D7izil. 

h ') -f- >i 

t - y h * y * * >i 

N-9-7itl/-i i V *r y J] >i t° — >i 
1 — h Fn^y 'J T 7 — 4 

3-4 - xt h'n-3-t 
l,2,3--<>'/h ')7y> 
: i-t ;u t*^ *>-2. 3-x 77 4 l^-y 5 H 

: N . N'-yy?n^^y;i7);HyM;F 

3 ] 

» ^ ge?y ft <?> mm S¥u, «r^iiJ!i*^t. 

: 1 ) 
: 2 ) 

: i T^$nsJg»ffi?o*^ttm$tis 

: 3 ) 



p l a b ^ummm t^t. 
c s f 3 <7>umnim t^t. 
r h o 6 <nummm 4^t. 

ffi^JS^- : 8 ) 

E^JS^- : 7 T*ft2 ft£iSSE?iJ^ 
ffi^JS^- : 9 ) 

s f n ^ummm^^-t. 
mmm^ : i o ) 

EflJ § ^ : 9 T*ft $ ft -5 J^*@e^iJ 

mmm^ : i n 

s s b i ^jkk^j §^t. 

E^JS^- : 12) 

se^js-^- : i i t-^ $ nzummm 
mmm^f : i 3 ) 

T N F A I P 3 <^^Sie^iJ^^i-o 
K?UM : 1 4 ) 

E?US^: 1 3 Tft 3 ftSJSSKflJ 
E^JS^- : 1 5 ) 

T N F A I P 6 <7>^SIfi?iJ^i-o 
E?iJg^ : 1 6 ) 

E^JS^- : 1 5 Tft 3 *15^SK#J 
ffifljg-^- : 1 7 ) 
I E R 3 ^fiiE^J^^t. 
E?U§¥ : 1 8 ) 

e^ijs^: i 7 nzumzm 

K?|JS¥ : 1 9 ) 

GADD4 5 A^^SI^iJ ^^i"o 

mmm^ : 20) 

SJiJi¥ : 2 1 ) 

g ad d 4 5 B<nMmmm^^-f« 
rnmrn^- : 22) 

mnm^- 2 1 t-i^ ft-s^sie^j 

K?|JS¥ : 2 3 ) 

I L 1 R N<^^sie^j^^i-o 

EflJS^f- : 2 4 ) 

E^iJS^- : 2 3 3 *i£Jg£K?U 
K?US¥ : 2 5 ) 

S O C S 2 <^^sse^j^^i-o 
mmm^- : 2 6 ) 

E^iJS^- : 2 5 3 iiS^SgeflJ 
E^iJS^- : 2 7 ) 

s o c s 3 <ojgsge?ij*^-t 0 

ge^iJS^- : 2 8 ) 



>b ium £ ft s ? > ? s<^ t 5 ; s^ie^j ^ i- . 



^iOR£ ft 3 ? > ?n<?>-r 3 ; 



$sir 3 ft * ? > w<o ~r 3 ; mnzm % ^ -t . 



^ -o ifltR 3 ft £ ? > 7 H t 3 ; * ^-t , 



^ h MiR 2 ft § ? > 7 H t 3 ; &E#J &7j<-t, 



& h mm 2 ft £ ? > 7 h <^ t 3 ; ies^j * ^ -t . 



h mm £ ft * ? > ^ 7 t 3 ; ges?u * ^-t . 



^ <b IH1R $ ft § 9 y 7 W <ry t 3 ; Bfffi^J 



le^ijg^- : 2 9 ) 

mm p 1 9 ^ummm^^-t. 

mmm^ : 30) 

ffi^JS^- : 3 1 ) 

dusp 2 ^ummn^^-t . 

ffi^JS^- : 32) 

mmm^- : 3 1 -zmznzM&mmfr^mmznz ?>^?i^t> 

ffi^JS^- : 3 3 ) 

DUSP 5<7>Jg*ffi?U£^-to 
ffi^JS^- : 3 4 ) 

se^js-^- : 3 3 x°m$ n&Mmmmfrhmmz ?>^?i^73 ; ies^j^^-t 

ffi^iJS^- : 3 5 ) 

S T C 1 <7>lg*S?iJ t^t. 

ffi^JS^- : 3 6 ) 

le^js^- : 3 5 x°m$ nzM&mwfrbmmz ti& ?>'^i^>t; ; ies^u^^-t 

ffi^JS^- : 3 7 ) 

L D L R<7>lS«E?iJ£^-to 

ffi^iJS^- : 3 8 ) 

mmrn^- : 3 7 -cft3*i*Jg*E#|jt> i 'blHH3*i<5 ?>^?1^)7; ; &E?iJ£^-t 
ffi^iJS^- : 3 9 ) 

TNFRSF 1 0 B ^^Sie^J^^-to 
EflJg-^- : 4 0 ) 

mrnrn^- : 3 9 -eft 2 n^ummn frhmmznz ?>^?i^t; ; &E?y£^-t 

E?US^ : 4 1 ) 

tnfrsf 1 2 A^ummm^^-f* 
mmm^ : 4 2 ) 

E^ijs^ : 4 1 $ ti^sie^j fr^mmznz 9 > ^ ^h<7)t 5 ; 

mmm^f : 4 3 ) 

map 3 k 8 co ummm & ^-t . 

E?US¥ : 4 4 ) 

s?u§¥ : 4 3 -eft 2 ti^^sie^u **<biHH£ n & ? > ?h<t>t 5 ; m$zm^^-t 
mnm^ : 45) 

E G R 1 tf>lSSE?iJ S^t. 
E?U§¥ : 4 6 ) 

k^ijs^- : 4 5 T-i 5 nzummm frhmwiztiz 9 > ^ ?w<n~r 5 ; mmn^^-f 
rnmrn^- • 4 7 ) 

E G R 3 <7>lg*E?iJ S^t. 
E?U§¥ : 4 8 ) 

se^ijs^- : 4 7 -eft $ n^ummn ^hmwi^ 9 > ^ tn^-r 5 ; mnzm^^-t 
mmm^f : 49) 

A D AMT S 1 <^^*ie^iJ^^i-o 
E^iJS^- : 5 0 ) 

mmm^- : 4 9 -eft 3 *i-s>^*ge?ij *^«ir 5 ? > ^ ? r^t 5 ; mmn^^-t 

mmm^ : 51) 

t f p 1 2 <^jg*ge?u^^-r 0 

k^js^- : 5 2 ) 

ffi^us^- : 5 1 -eft $ ii£jg*ge?u frbmm 2 ? > ? r^t 5 ; iege?u 
ge^ijs^- : 5 3 ) 



le^jg^- : 5 3 x°m £ nzummn frhmmz ft* ?>^?i^t> j mmm^^-to 

( le^JS^- : 5 5 ) 

tnc ^ummm^^-t. 

( ffi^JS^- : 5 6 ) 
( ffi^JS^- : 57) 

e d g 3 <7)ummm *^t. 

( le^JS^ : 58) 
( ffi^JS^- : 5 9 ) 

G p r 7 3 l 1 ^jessm*^-*. 

( ffi^JS^- : 6 0 ) 
( ffi^JS^- : 6 1) 

s f r p 2 <nummm^^-?» 

( ffi^iJS^- : 6 2 ) 

e?u§^ : 6 1 x°m 3 *i* ^ibus n5?>'^i^)T; ; i*e#i*^-*-. 

( ffi^iJS^- : 6 3 ) 

H I MAP 2<^Sffi?iJ^-to 
( ffi^iJS^- : 6 4 ) 

mmm^ : 6 3 xmz nzummm fr^mmznz ?>^?i^7> ; &E?U£^-to 

( SWif : 6 5 ) 

S S T R 1 <^^sie^ij^^i-o 

( EflJS^ : 6 6 ) 

e?u s ^ : 6 5 t ft $ ft * ^sie^u & h mm $ ft * ? > * h <^ t 5 ; &e?u 

( Se^JS-^- : 67) 

C H 2 5 HiUK^ffcBaM&ancfflu fc-^Hv-l *>S*E#J*^-*. 
( E?US¥ : 6 8 ) 

C H 2 5 Hiafe^f&iSMt&ffi icfflv* v- 2 <7)ISS5iJ*^t. 

[ 0 0 7 4 ] 

i-MTlcfci^T. MUMiz «fc o *i£Bfl^ j: 9 tci"* *>» x c <t> I&bh ti c ft «b tc ps^ 2 

[JtIM 1 ] 
[ 0 0 7 5 ] 

C0PD<7)sf Df £*>fc o T l±, ,St^iSl(K(D), % flm v$ « (%VC) . mtl BftM. (FVC (L) ) 
. (%F VC) . — #M (FEV 1 (L) K %-#«(%FEV!). (%) (FEVj/FVC(%) 

K (TLC (L) ) . (%TLC) . mm® ft 0\& (FRC (L) ) . %fiM^M»(%FRC 



K ^MS(RC(L)K %^m«(%RV). ^m^(RV/TLC 



. COMilft (DLCO) . %C0H«i 



B6*J(%DLC0K mmi%m>M. (DLCO/VA) . iftJURlfiLieil^ffi (P a 0 2 ) . ©JlDRlDl-^fb^a^ff (PaC 
0 2 K fij^KM (HC0 3 ) . »^»^^^(FRC/TLC(%))*1I^L. FEV 1 /FVC<70%^o%FEV 1 
>80% ^^tfttllJi (stage I) COPD. FEV 1 /FVC<70%^o 5 0 %< % F E V x < 8 0 % 
^ + (stage IIA) COPD. FEV 1 /FVC<70%^o30%<%FEV 1 <50% (sta 
ge I IB) COPDtlf Hf L fc. 

* fcx F E V 1 /F V C > 70%^^ L . fft'tt^Pgfc J= ir'^S^^* $ * COP 



DT*li&u (non-COPD) tU^WiLfz. 

^ hlzmMm^'MML . i^|gJg<7>#\^,<£^^:non-siiioker. iS S lc IMSw * £ ^ e x 
-smoker. *fc (gltg L T -5 smoke r L « 

Jfflijb»A,&#fc. non-COPD^ono-smokergf (NNgf , 1200) » n o n-C OP D o e x- smo k e r g¥ ( 
NEgf, 600) . non-COPD^o smokergf (NSgf, 5 00 ) . stage I COPDgf (CElgf, 700) . st 
age I I A COPDgf (CE2A§¥> 600) . stage MB COPDgf (CE2Bgf, 200) Izft&Lfc. 
[ 0 0 7 6 ] 

( 2 ) COPD^^flrliffl^T^m^Slf €.M€T<^J^^ 

COPD,m%Wffl^T#a©lc%m^t^ LTV^JtfeT^BH ^ frlz-tZ fzdb. COPDflFfEWfc* 
A. ^ flrti tl® m ^ #f ^ flrf! ffl. M ^ ^ ^^%St#SlSl + T/*jK3 i± . MffiiWHT'ifS 
Lf-gUc. ^<^MS«<7>10fg«lcffi^-r-5 Isogen (-r*>y->?il) CSU ^tt<7> 
7° a h u - >nztit o X to t a 1 RNA fcfSSSI L total RNA^DUM Lfc^t>-/n,^)^, N 
Ngf ( 500 ) . NEgf ( 300 ) . NSgf ( 200 ) . CElgf ( 300 ) . CE2Agf ( 2 00 ) <7> t o t a 1 RNA^W 
L x 1+ 1 5 "4- > 7° jl- tc o v ^ T o 1 i g o n u c 1 e o t i d e microarray (Human Genome U 1 3 3 A » U 1 3 3 
B: Afiymetrixft) % m o T it fz=f ¥EM ffl M ~& If o tz . HSfcTjYitt. A i f yme t r i x ?± <?"> HSft 
^ ^1 § it (Expression analysis technical manual) \z'i^.-> Tzo 

&mizl L ^¥tMi$.l$ . ^-oligonucleotide m i c r o a r r a i<r> £M fcJ- <^ 5tM&^ 2£ ft £ 1 

COPDT'^iteT^m^ift* (COPD/non) ^WT^it i •) StU L, *3H^ . HI. ft 2 *? 
J: V ft 3 lc 75 i" . 
[IS 1 1 

(CE1 » (3ffll) jgffi^Segttt + CE2A& (2M) ijfi^gEBMi) 

5 

COPD/non = 

( HNg (5ffj) m&z£mm± NEif am iHg^Mffl + ns& (2fflp a^maffl} 

10 



[ 0 0 7 7 ] 
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**>*SS. COPD=fW«J^iitf tcff ll^il^t^I^f h LT, CH25H (NM— 0 039 56) ( 
K?lJ3r¥ : 1 ) . P L AB (AF 0 0 3 9 3 4 ) (K£IJS¥ : 3 ) . CSF3 (NM- 0 0 0 7 5 9 ) (ffi?lJ3r-^ : 5 ) 
. RH06 (NM- 014470) (ffifljg-^: 7) . SFN (BC 0 0 0 3 2 9) (g^Og^: 9) . SSB1 (NM-25106 
) (Se^JS-^ : 1 1 ) . TNFAIP3 ( N M- 0 0 6 2 9 0 ) (ffifljg-f : 13) . TNFAIP6 (NM— 0 0 7 1 1 5 ) ( 



BfiflJS-^ : 15) . I E R 3 (NM- 0 0 3 8 9 7 ) (KflJS-^: 17). GADD4 5 A (NM- 0 0 1 9 2 4 ) (E#J§ 
f : 1 9) , GADD4 5 B (AF 0 8 7 8 5 3 ) (ffiHIS^ : 2 1) , I L 1 R N ( N M— 1 7 3 8 4 1 ) (ffi^JS^ : 2 
3 ) . SOCS2 CNM- 003877) (ffi^JS^- : 25) , SOCS3 (NM- 003955) (ffiflJS-^ : 2 7 ) . MM 
PI 9 (U 3 8 3 2 1 ) (K?ijg-^ 12 9). DUSP2 C N M- 0 0 4 4 1 8 ) (ffi^iJS^ : 3 1) , DUSP 5 C U 1 6 9 9 6 

) (mrnrn^- : s 3 ) . stci CU46768) (le^ua^ : 3 5 ) . ldlr (NM-000527) cie^js^- : 

3 7 ) . TNFRSF 10B(AF0 1 6266) (EflJS^ : 3 9 ) . TNFRSF 1 2A (NM- 0 1 6 6 3 9 ) (ge?Ug-!f : 

4 1). MAP 3 K 8 (NM- 005204) (ffi^iJS^ : 43) . EGR1 ( N M- 0 0 1 9 6 4 ) (ffi^iJS^ : 45) 

. EGR3 (NM- 0 0 4 4 3 0 ) (Efljg-^ : 4 7 ) . ADAMTS1 (NM- 0 0 6 9 8 8 ) (ffi^JS^ : 49) . TFPI2 
(L27 6 24) (ffi^iJS^- : 5 1) , OSM (NM- 0 2 0 5 3 0 ) (ffi^JS^ : 5 3 ) . TNC ( NM- 0 0 2 1 6 0 ) (BE 
nm^f : 5 5) . EDG3 CNM- 005226) (ffi^JS^- : 5 7 ) . GPR73L1 ( NM- 1 4 4 7 7 3 ) (ffi^JS^ 
: 5 9 ) . SF RP 2 (AYS 5 9 0 0 1 ) (ffiftjg-^ : 61) ;b*#rft 3 ftfc ( ft 1 . ft 2 ) . 

COPDJf flg<7>iifr icffv^ ^l^i^t§Ifif h IT. H I MAP 2 ( NM- 0 1 5 6 6 0 ) (ffi^JS^ 
: 6 3 ) . SSTR1 (NM- 0 0 1 0 4 9 ) (ffi^iJS^ : 65) ;b*#ttfj 3 fifz ( ft 3 ) . 
[HJfefll 2 ] 
[ 0 0 7 8 ] 

Sfcablc. ^«€Tlcfev^T^m« of Mil (%-#». % COJl«1Rli6*J ) ^fflMffi 1 

3 *i J: ►) . CH2 5H (ffi^iJS^- : 1 ) . PLAB (IrZ^iJg^- : 3 ) . CSF3 (E^iJS^ : 5 ) . R 
H06 (E^iJSf : 7 ) s SFN (lEflJg-^ : 9 ) . SSB1 (ffiHIS^- ill). TNFAIP3 (K?U 
S-^ : 1 3 ) . TNF A I P 6 (ffiftJS-^ : 1 5 ) . IER3 (Ifi^JS-^ : 1 7 ) . GADD45A (ffifljg 
f : 1 9) , GADD45B (I^US-^ : 2 1 ) . IL1RN (E?'Jg^ : 2 3 ) . S0CS2 (ffi^JS^- 
12 5). S0CS3 (mmm^ : 2 7 ) . MMP 1 9 (E?iJ§^ : 2 9 ) . DUSP 2 (ffifljg-tf : 3 
1 ) . DUSP 5 (le^JS-^- : 3 3) . STCI (EJiJf^ : 3 5 ) . LDLR (Ir^US^ : 3 7 ) * T 
NFRSF10B (K^iJS^- : 3 9 ) . TNFRSF12A (ffiHIS^- : 4 1 ) . MAP 3 K8 (K#Jg-5f : 4 3 
) . EGR1 (ffi^JS^- :45). EGR3 (I^US^ : 4 7 ) . ADAMTS1 (lefljg-f- : 4 9 ) . T 
F P 1 2 (ffi^Jg^- : 5 1 ) . OSM (K^iJS^ : 5 3 ) . TNC (KflJg-sf : 5 5 ) . EDG3 (EftJ 
: 5 7 ) * GPR73L1 (K^JS^ : 5 9 ) . SF RP 2 (Ir^US^- : 6 1 ) . H I MAP 2 (ffifljg 
5:6 3), SSTR1 (ffi^Jg^-: 6 5) tcfcv^T. f ^M^iRIS^ %C0 

[JIM 3 ] 
[ 0 0 7 9 ] 

( 1 ) S*foRT-PCRv£lc «fc § CH25HJtfeT<7)^3aXtft<^a^ 

CH25H (le^JS^- : 1 ) ^f&3S3£»l^. £ JJ1H3J Rfc > "7 * ( NN^ ( 120J) . NE§4 (60J) 
. NSgf (5*0) . CElgf ( 70J) . CE 2 Agf (6450) ) ^fflv^T . SI ft RT-PCRv£ lc J: *) M^fz 

o 

HSfefl 1 "CliflSlLfc total RNA 5 0 0 n g % * Uttfi t L T T a qMa n Gold RT-PCR Kit (7^ 
HF^Mty 7^^u XQM) ^fflv^T50 M lcOjxI^^^T'ltfe^JxItvlc «k *) cDNA^ n"^; 
Lfz* )xfofc*Mm*~?2. 5Mlc^m L -f-<7>"7 2 m l^ffiv^TABI PRISM 7 9 0 0 se 

quence detection system (T^7^K^4^:xX-T-AX£l:il|) QuantiTect SYBR Green 

PCR Kit ( QIACENftfiJ) fcffli**: ']7iM ^SflSPCRvS lc J: >) . #Jl€^<^Ctfft*ll 
£Lfc„ SM^PCRtcffl 7' ^ 4 "7- 14 . Primer Express 7° n 7 => u (t^HF'M 
tyXf/,xai) tffloT Lfc (7'7 -f? - 1 ( E?iJ S^f- : 67) . ~? 747-2 

(BrZ^iJS-^ : 6 8 ) ). |b] +f tc ^ ^ 7. * - x > • €T fc L T GAPDHia C t fl % T a qMa 

n GAPDH control reagents (7^7 4 h' •'M ty XfAXftH) ^ffl v^TIOS L . A CTvS 
\z «k 9 x GAPDHfilST *J <^CH25H3af5T<^#£3ia^^a6. #g|P^<^ti#^<^f£3a^ltl5 
Lfc(Sl). <? <blc£-*>-7^ ( NNgf ( 1245U) . NE§4 (6iW) . NS§4 (545U) . CElgl (7fJ 
) . CE2Ag| (6fJ) ) ^}tfe^f£3aa fc of (%-#«. %C0MffiK^7^) ^fflfi^ 

ffi * tf o ( H 2 «fc V H 3 ) o 



ZtLk*). CH25HiH5^ (KflJg^- : 1 ) <n¥£WLt)^ COPD* % L T 3 t 

ffll If. £ ft . 

CH25Hl±^ U x^n- >imitmM<V -U~? 3b Z , f:7, CH2 5HJitfr*> =i u * ^ n - ;Hfc 
1tmMT*3bZ> CYP3A4. CYP7AK C YP 4 6 4? J: ^CYP 2 7 A 1 <?> g-IESl** . COPD* %T «fc 7 lc ^ 
ft LTv*£ HjMJ 1 T-^ L fcGeneChipT'- 9 £ *) * n-?ti<7)Jl€^^>^^fft%tt Si 

• ItiS-f -5 - ^ lc J: *) H^fc. *<*>*5*. CYP3A4. CYP7AK CYP464? «k VCYP27AUi. COPD 
.ttT'li^l^'tiL^^o/-^ 3ft £9. COPD^mfig^itfr fc# v*. ^Mfr^M-f Z> <?> 
liCH2 5H<7> o C i: )b*t> fc> £ . 

[ 0 0 8 0 ] 

( 2 ) cmsmfcr^mmfrm 

CH25H. CYP3A4. CYP7AK C YP 4 6 4? J: VC YP 2 7 A 1 <r> ffl.Mfr *fl & . Human MTC Panel L Huma 
n MTC Panel IK Human Immune System MTC Panel. Human Blood Fractions MTC Panel ( 
u-f tit C 1 on te chftisi) ^2^\i$.mt. * <?> * ^ia €T fEJES % HIM lie 5k L © 
PCRIC^CTPJ3E~3"-5C i: lc J: 9 , p| ^ Tz . §7"n-yii, Assays on demand gene expre 
s s i o n p r o du c t ( T ~? => -i H >M * x X t- A X fti ) + ^<b^ft^tncM^-t-5 7°n-^ 

•?-<7)JS*. C H 2 5 H ii . it«S»tMLTv^. CH2 5Hlil?Mc Wtil^i li CY 

P27Al<?>AT?*>ofc. 

l-U^Cti^ CH25Hli. COPDmilStc W-^-t -5 m-<?> ^ U * ^ a - ^ $HLai*T*£> £ 
Jtl'J $ ft 3 o 
[0ffi<7)ffi^&t£HH] 
[ 0 0 8 1 ] 

[HI] r t 6OCH25H3tft^^^»*^-t0T*>-5. 

[02] CH25Hil€T^m«i:%-#»(%FEVl)<7>fflM^^i-|IlT-*>^o 0 + . AliNN 
g*£. OiiNEgf^. OttNSgf^. AttCElgf^. ■t±CE2Ag|^^i-» ffiftb It CH2 5Hia 
^fESlM^. ti$lli%-#« (%F E V 1 ) S^t. r(fflM#») = 0.36 p(«ttf^^*.W«^ 
) = 1. 9 

[03] CH25Hit^^ f&SlM t % COfl«|RliS;fj (%DLC0) <?)ffiItit0T*5 . 0*. 
AttNNgf^. DttNEgl^. OtiNSgl^. ^iiCElgf^. ■ liCE2Agf ^fti", r$$ittCH2 
5HjbiST f&3EM^ . ffimi*%COm&WLmt> ( % D L C 0 ) t^to r (fflW^SC) =-0. 81 p( 

mm^m^Mm) = 0.0002 



SEQUENCE LISTING 



< 1 1 0 > Takeda Chemical Industries, Ltd. 

< 1 2 0 > Preventive or therapeutic drug lor respiratory diseases 

< 1 3 0 > P 0 4 - 0 2 7 

< 1 6 0 > 68 

< 2 1 0 > 1 

< 2 1 1 > 816 
< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 1 
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c c 1 1 


c g t g g t 


c c t g g a t 


a t c 


180 


c t g t g c t c c 


t 


gg 


g t g c c c g c 


c c t g c g g c g 


c 


t a c a a g a t c c 


a c c c 


t g a c 1 1 


c t c g c c a 


t c c 


240 


g c g c a g c a g 


c 


tg 


c t a c c 1 1 g 


c c t g g g g c a 


« 


a c c c t c t a c c 


a g c a 


t g t g a t 


g 1 1 1 g t g 


t tc 


300 


c c c g t g a c g 


c 


tg 


c t g c a 1 1 g 


g g c c c g c a g 


c 


c c g g c c c t c c 


t g c c 


c c a c g a 


a g c t c c c 


gag 


360 


c t g c t c c t g 


c 


tg 


c t g c a c c a 


c a t c c t g 1 1 


c 


t g c c t g c t a c 


tc 1 1 


c g a c a t 


g g a g 1 1 c 


t tc 


420 


g t g t g g c a c 


c 


tg 


c t g c a c c a 


c a a g g t g c c 


c 


t g g c t g t a c c 


g c a c 


c 1 1 c c a 


c a a g g t g 


c a c 


480 


c a c c a g a a c 


t 


c g 


t c c t c g 1 1 


c g c g c t g g c 


a 


a c g c a g t a t a 


tg ag 


c g t c t g 


g g a a c t g 


1 1 1 


540 


t c 1 1 1 g g g c 


t 


tc 


1 1 c g a c a t 


g a t g a a c g t 


c 


a c a c t g c t c g 


g g t g 


c c a c c c 


g c t c a c c 


a c c 


600 


c t g a c c 1 1 c 


c 


a c 


g t g g t c a a 


c a t c t g g c t 


t 


t c c g t g g a g g 


a c c a 


c t c c g g 


c t a c a a c 


t tc 


660 


c c 1 1 g g t c c 


a 


ct 


c a c a g a c t 


g g t g c c c 1 1 


c 


g g g t g g t a c g 


nn 


t g t g g t 


g c a c c a c 


g a c 


720 


c t g c a t c a c 


t 


ct 


c a c 1 1 1 a a 


c t g c a a c 1 1 


c 


g c t c c g t a c t 


1 1 a c 


a c a c t g 


g g a c a a a 


a t a 


780 


c t g g g a a c g 


c 


tg 


c g g a c t g c 


a t c t g t c c c 


a 


gcgcgg 










816 



< 2 1 0 > 2 

< 2 1 1 > 272 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 2 

Met Ser Cys His Asn Cys Ser Asp Pro Gin V a 1 Leu Cys Ser Ser Gly 

5 10 15 

Gin Leu Phe Leu Gin Pro Leu Trp Asp His Leu Arg Ser Trp Glu Ala 

20 25 30 

Leu Leu Gin Ser Pro Phe Phe Pro V a 1 lie Phe Ser lie Thr Thr Tyr 

35 40 45 

Val Gly Phe Cys Leu Pro Phe Val Val Leu Asp lie Leu Cys Ser Trp 

50 55 60 

Val Pro Ala Leu Arg Arg Tyr Lys lie His Pro Asp Phe Ser Pro Ser 
65 70 75 80 

Ala Gin Gin Leu Leu Pro Cys Leu Gly Gin Thr Leu Tyr Gin His Val 

85 90 95 



Met Phe Val Phe 

100 

Leu Leu Pro His 

115 

Leu Phe Cys Leu 

130 

Leu His His Lys 

145 

His Gin Asn Ser 

Trp Glu Leu Phe 

180 

Leu Gly Cys His 

195 

Trp Leu Ser Val 

210 

His Arg Leu Va 1 

225 

Leu His His Ser 

Trp Asp Lys lie 

260 

< 2 1 0 > 3 

< 2 1 1 > 924 
< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 3 












atgcccgggc 


a a g 


a a c t c a g 


g a c g c t g a a t 


g g c t 


c t c a g a 


c t c t c g t g g c 


t g c 


c g c a t g g 


g g g c g c c c t g 


t c t c 


t g g c c g 


ccgggaccct 


c a g 


a g 1 1 g c a 


c t c c g a a g a c 


t c c a 


g a 1 1 c c 


gaggacctgc 


t a a 


c c a g g c t 


g c g g g c c a a c 


c a g a 


g c t g g g 


g t c c c g g c c c 


c t g 


c a g t c c g 


g a t a c t c a c g 


c c a g 


a a g t g c 


c t g c a c c t g c 


g t a 


t c t c t c g 


g g c c g c c c 1 1 


c c t g 


a g g g g c 


c a c c g g g c t c 


tg t 


t c c g g c t 


g t c c c c g a c g 


g c g t 


c a ag g t 


c t g c g g c g t c 


ag c 


t c a g c c t 


tg c a ag ac c c 


c a g g 


c g c c c g 


c c g c c g c c g t 


c g c 


a g t c g g a 


c c a a c t g c t g 


g c a g 


a a t c 1 1 


g a g 1 1 g c a c t 


t g c 


g g c c g c a 


a g c c g c c a g g 


g g g c 


g c c g c a 


g a c c a c t g t c 


c g c 


t c g g g c c 


c g g g c g 1 1 g c 


t g c c 


g t c t g c 


g a a g a c c t g g 


g c t 


g g g c c g a 


1 1 g g g t g c t g 


t c g c 


c a c g g g 


a t c g g c g c g t 


g c c 


c g a g c c a 


g 1 1 c c g g g c g 


g c a a 


a c a t g c 


c t g c a c c g c c 


t g a 


a g c c c g a 


c a c g g t g c c a 


g c g c 


c c t g c t 


c c c a t g g t g c 


t c a 


1 1 c a a a a 


g a c c g a c a c c 


nn 


t g t c g c 


1 1 a g c c a a a g 


a c t 


g c c a c t g 


c a t a 







< 2 1 0 > 4 

< 2 1 1 > 308 

< 2 1 2 > PRT 

< 2 1 3 > Human 



Pro Val Thr Leu 
Glu Ala 



Leu Leu 

Val Pro 

150 

Ser Ser 

165 

Ser Leu Gly Phe 

Pro Leu 



Pro Glu 

120 
Phe Asp 

135 

Trp Leu 
Phe Ala 



Glu Asp 

Pro Phe 

230 
His Phe 

245 

Leu Gly Thr Leu 



Leu His Trp 

105 

Leu Leu Leu 

Met Glu Phe 

Ty r Arg Thr 

155 

Leu Ala Thr 

170 

Phe Asp Met 

185 

Leu Thr Phe 

Gly T y r Asn 



Thr Thr 

200 
His Ser 

215 

Gly Trp Tyr Gly Gly 

Asn Cys 



235 

Asn Phe Ala 

250 

Arg Thr Ala 

265 



Ala Arg 


S e r 


Pro 


Ala 




Leu Leu 


110 
Hi s 


Hi s 


1 1 e 




125 










Phe Val 


Trp 


Hi s 


L e u 




140 










Phe His 


L y s 


Val 


Hi s 










160 




Gin Tyr 


Me t 


Se r 


Val 








175 






Met Asn 


Val 


Thr 


Leu 






1 9 0 








His Val 


Val 


Asn 


1 1 e 




205 










Phe Pro 


Trp 


Se r 


Thr 




220 










Val Val 


Hi s 


Hi s 


Asp 










240 




Pro Tyr 


Phe 


Thr 


Hi s 








255 






Ser Val 


Pro 


Al a 


A r g 






2/0 








t g c t c c t g g t 


g 1 1 g c t g g t g 


6 0 


a g g c g a g 


c c g 


c g c a a g 1 1 1 c 


1 2 0 


g a g a g 1 1 


g c g 


g a a a c 


g c t a c 


180 


a a g a 1 1 c 


g a a 


c a c c g 


a c c t c 


240 


g g c t g g g 


a t c 


c g g c g g c c a c 


300 


t c c c c g a g g c 


c t c c c 


g c c 1 1 


360 


c g t g g g a c g t 


g a c a c 


g a c c g 


420 


c g c t g c a c c t 


g c g a c 


t g t c g 


480 


c g t c c g c a c g 


g c c c c a g c t g 


540 


g a g c g c g 


t g c 


g c g c a 


a c g g g 


6 0 0 


a c a c g g t c c g 


c g c g t c g c t g 


6 6 0 


a g g t g c a a g t 


g a c c a 


t g t g c 


7 2 0 


a c g c g c a g a t 


c a a g a c g a g c 


780 


g c g t g c c c g c 


c a g c t a c a a t 


840 


tccagaccta 


t g a t g a c 1 1 g 


900 



924 



< 4 0 0 > 4 

Met Pro Gly Gin Glu Leu Arg Thr Leu Asn Gly Ser Gin Met Leu Leu 

5 10 15 

Val Leu Leu Val Leu Ser Trp Leu Pro His Gly Gly Ala Leu Ser Leu 

20 25 30 

Ala Glu Ala Ser Arg Ala Ser Phe Pro Gly Pro Ser Glu Leu His Ser 

35 40 45 

Glu Asp Ser Arg Phe Arg Glu Leu Arg Lys Arg Tyr Glu Asp Leu Leu 

50 55 60 

Thr Arg Leu Arg Ala Asn Gin Ser Trp Glu Asp Ser Asn Thr Asp Leu 
65 70 75 30 

Val Pro Ala Pro Ala Val Arg Me Leu Thr Pro Glu Val Arg Leu Gly 

85 90 95 

Ser Gly Gly His Leu His Leu Arg lie Ser Arg Ala Ala Leu Pro Glu 

100 105 110 

Gly Leu Pro Glu Ala Ser Arg Leu His Arg Ala Leu Phe Arg Leu Ser 

115 120 125 

Pro Thr Ala Ser Arg Ser Trp Asp Val Thr Arg Pro Leu Arg Arg Gin 

130 135 140 

Leu Ser Leu Ala Arg Pro Gin Ala Pro Ala Leu His Leu Arg Leu Ser 
145 150 155 160 

Pro Pro Pro Ser Gin Ser Asp Gin Leu Leu Ala Glu Ser Ser Ser Ala 

165 170 175 

Arg Pro Gin Leu Glu Leu His Leu Arg Pro Gin Ala Ala Arg Gly Arg 

130 185 190 

Arg Arg Ala Arg Ala Arg Asn Gly Asp His Cys Pro Leu Gly Pro Gly 

195 200 205 

Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly 

210 215 220 

Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gin Val Thr Met Cys 
225 230 235 240 

lie Gly Ala Cys Pro Ser Gin Phe Arg Ala Ala Asn Met His Ala Gin 

245 250 255 

lie Lys Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro 

260 265 270 

Cys Cys Val Pro Ala Ser Tyr Asn Pro Met Val Leu lie Gin Lys Thr 

275 280 285 

Asp Thr Gly Val Ser Leu Gin Thr Tyr Asp Asp Leu Leu Ala Lys Asp 

290 295 300 

Cys His Cys lie 
305 

< 2 1 0 > 5 

< 2 1 1 > 621 
< 2 1 2 > DNA 

< 2 1 3 > Human 

< 4 0 0 > 5 

atggctggac ctgccaccca gagccccatg aagctgatgg ccctgcagct gctgctgtgg 



c a c a g t g c a c 


t c t 


g g a c a g t 


g c a g g a a g 


c c 


a c c c c c c t g 


g 


g c c c t g c c a g 


c t 


c c c t g 


c c c 


1 2 0 


c a g a g c 1 1 c c 


t g c 


t c a a g t g 


c 1 1 a g a g c 


a a 


g t g a g g a a g 


a 


t c c a g g g c g a 


tg 


g c g c a 


g eg 


180 


c t c c a g g a g a 


a g c 


t g g t g a g 


t g a g t g t g 


c c 


a c c t a c a a g 


c 


t g t g c c a c c c 


eg 


a g g a g 


c t g 


2 4 0 


g t g c t g c t c g 


g a c 


a c t c t c t 


g g g c a t c c 


c c 


t g g g c t c c c 


c 


t g a g c a g c t g 


c c 


c c a g c c a g 


3 0 0 


g c c c t g c a g c 


tgg 


c ag g c t g 


c 1 1 g a g c c 


a a 


c t c c a t a g c 


g 


g c c 1 1 1 1 c c t 


c t 


a c c a g g g g 


3 6 0 


c t c c t g c a g g 


c c c 


t g g a a g g 


g a t c t c c c 


c c 


g a g 1 1 g g g t 


c 


c c a c c 1 1 g g a 


c a 


c a c t g 


c a g 


420 


c t g g a c g t c g 


c c g 


a c 1 1 1 g c 


c a c c a c c a 


t c 


t g g c a g c a g 


a 


t g g a a g a a c t 


g g 


g a a t g 


g c c 


4 8 0 


c c t g c c c t g c 


a g c 


c c a c c c a 


g g g t g c c a 


tg 


c c g g c c 1 1 c 


g 


c c t c t g c 1 1 1 


c c 


a g c g c 


egg 


540 


gcaggagggg 


t c c 


t g g 1 1 g c 


c t c c c a t c 


tg 


c a g a g c 1 1 c 


c 


t g g a g g t g t c 


g t 


a c c g c 


g 1 1 


600 


c t a c g c c a c c 


t tg 


c c c ag c c 


c 
















621 



< 2 1 0 > 6 

< 2 1 1 > 207 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 6 

Met Ala Gly Pro Ala Thr Gin Ser Pro Met Lys Leu Met Ala Leu Gin 

5 10 15 

Leu Leu Leu Trp His Ser Ala Leu Trp Thr Val Gin Glu Ala Thr Pro 

20 25 30 

Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Cys Leu 

35 40 45 

Glu Gin Val A r g Lys lie Gin Gly Asp Gly Ala Ala Leu Gin Glu Lys 

50 55 60 

Leu Val Ser Glu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 
65 70 75 30 

Val Leu Leu Gly His Ser Leu Gly lie Pro Trp Ala Pro Leu Ser Ser 

85 90 95 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His 

100 105 110 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly lie 

115 120 125 

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala 

130 135 140 

Asp Phe Ala Thr Thr lie Trp Gin Gin Met Glu Glu Leu Gly Met Ala 
145 150 155 160 

Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 

165 170 175 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 

180 185 190 

Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
195 200 205 

< 2 1 0 > 7 

< 2 1 1 > 696 
< 2 1 2 > DNA 
< 2 1 3 > Human 



< 4 0 0 > 7 



a t g a a 


g g a g a 


g a c g g g 


c c c c 


c c a g c c a g t c 


g t g g c c a g a t 


g t a a g 


c t c g t 


t c t g g t 


c g g g 


6 0 


g a c g t 


g c a g t 


g t g g g a a g a c 


c g c g a t g 1 1 g 


c a a g t g 1 1 a g 


c g a a g 


g a 1 1 g 


c t a t c c 


a g a g 


120 


a c c t a 


t g t g c 


c c a c c g 


t g 1 1 


c g a a a a 1 1 a c 


a c a g c c t g 1 1 


tgg ag 


a c a g a 


g g a a c a 


g agg 


180 


g tgg a 


g c 1 1 a 


g t c t c t 


ggg a 


t a c c t c ag g a 


t c t c c c t a c t 


a c g a t 


a a t g t 


c c g t c c 


a c t c 


240 


t g c t a 


c a g c g 


a c t c g g 


a t g c 


a g t a 1 1 a c t a 


t g 1 1 1 1 g a c a 


t c a g c 


c g t c c 


a g a g a c 


ag tg 


3 0 0 


g a c a g 


c g c a c 


t c a a g a 


ag tg 


g agg ac ag a a 


a t c c t a g a 1 1 


a 1 1 g t 


c c c ag 


c a c c c g 


c g 1 1 


360 


1 1 g c t 


c a 1 1 g 


g c t g c a 


a g a c 


a g a c c t g c g a 


a c a g a c c t g a 


g t a c t 


c t g a t 


g g a g c t 


g t c c 


4 2 0 


caeca 


g a a g c 


a g g c g c 


c c a t 


c t c c t a t g a g 


c a g g g 1 1 g t g 


c a a t a 


g c a a a 


g c a g c t 


ggg t 


480 


g c ag a 


a a t c t 


a c c t g g 


a a g g 


c t c a g c 1 1 1 c 


a c c t c a g a a a 


a g a g c 


a t c c a 


c a g c a t 


c 1 1 1 


540 


c g g a c 


g g c a t 


c c a t g c 


t g t g 


t c t g a a c a ag 


c c t a g c c c a c 


t g c c c 


c a g a a 


g a g c c c 


t g t c 


600 


c g a a g 


c c t c t 


c c a a a c 


g a c t 


g c t c c a c c t c 


c c c a g t c g c t 


c t g a a 


c t c a t 


c t c 1 1 c 


t a c c 


6 6 0 


1 1 c a a 


g a a g g 


a a a a g g 


c c a a 


a a g c t g 1 1 c c 


a 1 1 a t g 










696 



< 2 1 0 > 8 

< 2 1 1 > 232 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 8 

Met Lys Glu A r g A r g Ala Pro Gin Pro Val V a 1 Ala A r g Cys Lys Leu 

5 10 15 

Val Leu Val Gly Asp Val Gin Cys Gly Lys Thr Ala Met Leu Gin Val 

20 25 30 

Leu Ala Lys Asp Cys Tyr Pro Glu Thr Tyr Val Pro Thr Val Phe Glu 

35 40 45 

Asn Tyr Thr Ala Cys Leu Glu Thr Glu Glu Gin A r g Val Glu Leu Ser 

50 55 60 

Leu Trp Asp Thr Ser Gly Ser Pro Tyr Tyr Asp Asn Val A r g Pro Leu 
65 70 75 80 

Cys Tyr Ser Asp Ser Asp Ala Val Leu Leu Cys Phe Asp lie Ser Arg 

85 90 95 

Pro Glu Thr Val Asp Ser Ala Leu Lys Lys Trp Arg Thr Glu lie Leu 

100 105 110 

Asp Tyr Cys Pro Ser Thr Arg Val Leu Leu lie Gly Cys Lys Thr Asp 

115 120 125 

Leu Arg Thr Asp Leu Ser Thr Leu Met Glu Leu Ser His Gin Lys Gin 

130 135 140 

Ala Pro lie Ser Tyr Glu Gin Gly Cys Ala lie Ala Lys Gin Leu Gly 
145 150 155 160 

Ala Glu lie Tyr Leu Glu Gly Ser Ala Phe Thr Ser Glu Lys Ser lie 

165 170 175 

His Ser lie Phe Arg Thr Ala Ser Met Leu Cys Leu Asn Lys Pro Ser 

180 185 190 

Pro Leu Pro Gin Lys Ser Pro Val Arg Ser Leu Ser Lys Arg Leu Leu 

195 200 205 

His Leu Pro Ser Arg Ser Glu Leu lie Ser Ser Thr Phe Lys Lys Glu 

210 215 220 

Lys Ala Lys Ser Cys Ser lie Met 
225 230 



< 2 1 0 > 9 

< 2 1 1 > 744 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 9 



a t g 


g a g a g a g 


c c a g t c t g a t 


c c a g a a g g c c 


a 


g a c 


a t g g c a g 


c c 1 1 c a t g a a 


a g g c g c c g t g 


8 


c g a 


a a c c t g c 


t c t c a g t a g c 


c t a t a a g a a c 


g 


g tg 


c t g t c c a 


g t a 1 1 g ag c a 


g a a a a g c a a c 


g 


g tg 


c g t g a g t 


a c c g g g a g a a 


g g t g g a g a c t 


g 


ggc 


c t g c t g g 


a c a g c c a c c t 


c a t c a a g g a g 


g 


c t g 


a a g a t g a 


a g g g t g a c t a 


c t a c c g c t a c 


c 


a a g 


c g c a t c a 


1 1 g a c t c a g c 


c c g g t c a g c c 


t 


gag 


a t g c c g c 


c c a c c a a c c c 


c a t c c g c c t g 


g 


t a c 


g a g a t c g 


c c a a c a g c c c 


c g a g g a g g c c 


a 


g c c 


a t g g c t g 


a t c t g c a c a c 


c c t c a g c g a g 


g 


c a g 


c t g c t g c 


g a g a c a a c c t 


g a c a c t g t g g 


a 


g a g g c t c c c c 


a g g a g c c c c a 


gage 





a g c t g g c a g 


a g c 


a g g c c g a 


a c g c t a t g a g 


6 0 


a g a a g g g c g 


agg 


a g c t c t c 


c t g c g a a g a g 


120 


tgg tgggcg 


g c c 


a g a g g g c 


t g c c t g g a g g 


180 


a g g a g g g c t 


egg 


agg ag aa 


ggggeccgag 


240 


a g c t c c a g g 


gcg 


t g t g c g a 


c a c c g t g c t g 


3 0 0 


c c g g g g a c g 


c c g 


a g a g c c g 


g g t c 1 1 c t a c 


360 


t g g c c g a g g 


t g g 


c c a c c g g 


t g a c g a c a a g 


420 


a c c a g g a g g 


c c a 


t g g a c a t 


c a g c a a g a a g 


480 


g c c t g g c c c 


t g a 


a c 1 1 1 1 c 


c g t c 1 1 c c a c 


540 


t c t c t c t g g 


c c a 


a g a c c a c 


1 1 1 c g a c g a g 


600 


a c t c c t a c a 


a a g 


a c a g c a c 


c c t c a t c a t g 


660 


c g g c c g a c a 


a c g 


c c g g g g a 


a g a g g g g g g c 


7 20 



744 



< 2 1 0 > 10 

< 2 1 1 > 248 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 10 

Met Glu A r g Ala Ser Leu Me Gin Lys Ala Lys Leu Ala Glu Gin Ala 

5 10 15 

Glu Arg Tyr Glu Asp Met Ala Ala Phe Met Lys Gly Ala Val Glu Lys 

20 25 30 

Gly Glu Glu Leu Ser Cys Glu Glu Arg Asn Leu Leu Ser Val Ala Tyr 

35 40 45 

Lys Asn Val Val Gly Gly Gin Arg Ala Ala T r p Arg Val Leu Ser Ser 

50 55 60 

lie Glu Gin Lys Ser Asn Glu Glu Gly Ser Glu Glu Lys Gly Pro Glu 
65 70 75 80 

Val Arg Glu Tyr Arg Glu Lys Val Glu Thr Glu Leu Gin Gly Val Cys 

85 90 95 

Asp Thr Val Leu Gly Leu Leu Asp Ser His Leu lie Lys Glu Ala Gly 

100 105 110 

Asp Ala Glu Ser Arg Val Phe Tyr Leu Lys Met Lys Gly Asp Tyr Tyr 

115 120 125 

Arg Tyr Leu Ala Glu Val Ala Thr Gly Asp Asp Lys Lys Arg lie lie 

130 135 140 

Asp Ser Ala Arg Ser Ala Tyr Gin Glu Ala Met Asp lie Ser Lys Lys 
145 150 155 160 

Glu Met Pro Pro Thr Asn Pro Me Arg Leu Gly Leu Ala Leu Asn Phe 

165 170 175 

Ser Val Phe His Tyr Glu Me Ala Asn Ser Pro Glu Glu Ala Me Ser 
180 185 190 



Leu Ala Lys Thr Thr Phe Asp G 1 u Ala Met Ala Asp Leu His Thr Leu 

195 200 205 

Ser Glu Asp Ser Tyr Lys Asp Ser Thr Leu lie Met Gin Leu Leu Arg 

210 215 220 

Asp Asn Leu Thr Leu Trp Thr Ala Asp Asn Ala Gly Glu Glu Gly Gly 

225 230 235 240 

Glu Ala Pro Gin Glu Pro Gin Ser 



245 



< 2 1 0 > 11 

< 2 1 1 > 819 
< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 11 




























a t g g g t c a g a 


a g g t c a c t g g 


a g g g a 


t c a a 


g 


a c t g 


t g g a c 


a 


t g a g g g a c c c 


c a c g t a 


c a g g 


60 


c c c c t g a a g c 


a g g a g c t c c a 


gggtc 


tgg a 


t 


t a c t g c a a g 


c 


c c a c c 


c g g c t 


g g a t c t 


gc 


ta 


120 


c t g g a c a t g c 


c c c c t g t g t c 


c t a t g 


a t g t 


c 


cage 


t g c t g 


c 


a 1 1 c a 


t g g a a 


c a a c a a 


eg 


a c 


180 


c g a t c g c t c a 


a t g t c 1 1 1 g t 


g a a g g 


a g g a 


c 


g a c a 


a g c t c 


a 


tc 1 1 1 


c a c c g 


g c a t c c 


g g 


tg 


240 


g c c c a g a g c a 


c g g a c g c t a t 


c a g g g 


g c a a 


a 


g t c g 


g g t a t 


a 


c c c g t 


g g g c t 


g c a c g t 


gt 


g g 


300 


c a g a t c a c g t 


g g g c c a t g a g 


a c a g c 


gggg 


c 


a c a c 


a c g c c 


g 


t g g t g 




g g c g a c 


g g 


c a 


360 


g a c g c c c c c c 


t g c a c t c t g t 


c g g g t 


a c a c 


a 


a c c c 


t c g t g g 


g g a a t 


a a c c a 


c g a g t c 


c t 


gg 


420 


g g c t g g g a c t 


t g g g g c g c a a 


c c g g c 


t c t a 


c 


c a c g 


a t g g c 


a 


a g a a c 


c a g c c 


a a g c a a 


a a 


c a 


480 


t a c c c a g c c t 


1 1 c t g g a a c c 


a g a t g 


a g a c 


a 


1 1 c a 


1 1 g t c 


c 


c t g a c 


t c c t t 


c c t g g t 


ag 


c c 


540 


c t g g a c a t g g 


a c g a c g g g a c 


t c t g a 


g c 1 1 


c 


a 1 1 g 


t g g a t 


g 


g a c a g 


t a c a t 


ggg ag t 


gg 


ct 


600 


1 1 1 c g g g g a c 


t c a a g g g c a a 


a a a a c 


t g t a 


t 


c c t g 


t a g t g 


a 


g t g c c 


g t c t g 


g g g c c a 


c t 


gt 


660 


g a g a t c c g a a 


t g c g c t a c 1 1 


g a a c g 


g a c t 


c 


gate 


c c g a g 


c 


c g c t g 


c c g c t 


c a t g g a 


1 1 


tg 


720 


t g c c g t c g c t 


c g g t g c g c c t 


g g c c c 


tggg 


g 


aggg 


a g c g c 


c 




g a g a t 


c c a c a c 


g c 


tg 


780 


c c g c t g c c g g 


c 1 1 c c c t c a a 


g g c c t 


a c c t 


c 


c t c t 


a c c a g 














819 



< 2 1 0 > 12 

< 2 1 1 > 273 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 12 

Met Gly Gin Lys Val Thr Gly Gly lie Lys Thr V a 1 Asp Met Arg Asp 

5 10 15 

Pro Thr Tyr Arg Pro Leu Lys Gin Glu Leu Gin Gly Leu Asp Tyr Cys 

20 25 30 

Lys Pro Thr Arg Leu Asp Leu Leu Leu Asp Met Pro Pro Val Ser Tyr 

35 40 45 

Asp Val Gin Leu Leu His Ser Trp Asn Asn Asn Asp Arg Ser Leu Asn 

50 55 60 

Val Phe Val Lys Glu Asp Asp Lys Leu lie Phe His Arg His Pro Val 
65 70 75 80 

Ala Gin Ser Thr Asp Ala lie Arg Gly Lys Val Gly Tyr Thr Arg Gly 

85 90 95 

Leu His Val Trp Gin lie Thr Trp Ala Met Arg Gin Arg Gly Thr His 
100 105 110 



Ala Val Val Gly Val 

115 

Ty r Th r T h r Leu Val 

130 

Gly Arg Asn A r g Leu 

145 



Ty r Pro 

Ph e Leu 

Asp Gly 

Leu Ty r 

210 

Arg Ty r 

225 

C y s Ar g 

Me His 
Gin 



Ala Phe Leu 

165 

Val Ala Leu 

180 

Gin T y r Met 

195 

Pro Val Val 

Leu Asn Gly 

Ar g Se r Val 

245 

Th r Leu Pro 

260 



Ala Th r 

Gly Asn 
135 

T y r His 

150 

Glu Pro 

Asp Met 

Gly Val 

Ser Ala 

215 

Leu Asp 

230 

Ar g Leu 

Leu Pro 



Ala Asp Ala Pro Leu His 

120 125 

Asn His Glu Ser Trp Gly 

140 

Asp Gly Lys Asn Gin Pro 
Asp Glu 



55 



Asp Asp 
185 

Ala Phe 

200 

Val Trp 

Pro Glu 

Ala Leu 

Ala Ser 

265 



Thr Phe 1 1 e Val 

170 

Gly Thr Leu Ser 



Ar g Gly Leu Lys 

205 

Gly His Cys Glu 

220 

Pro Leu Pro Leu 

235 

Gly Arg Glu Arg 

250 

Leu Lys Ala Ty r 



Ser Val Gly 

Trp Asp Leu 

Ser Lys Thr 

160 

Pro Asp Ser 

175 

Phe lie Val 

190 

Gly Lys Lys 

lie Arg Met 

Met Asp Leu 

240 

Leu Gly Glu 

255 

Leu Leu T y r 

270 



< 2 1 0 > 13 

< 2 1 1 > 2 3 7 0 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 13 
a t g g c t g a a c 
a t a c g g g a g a 
a a a a c c a t g c 
c g g g a g a t c a 
a a g a a a c t c a 
g g c a a 1 1 g c c 
g t a c t g a g g a 
c g c t g g c a a c 
a c t c g g a a c t 
a t g g c c c g a a 
aacatcctca 
g g 1 1 c c a a 1 1 
c a g g a a t g c t 
g t g a c c c t g a 
g g a a g a 1 1 1 g 
a a g c t c 1 1 a a 
a c a a c t c a t c 
c t g g t a g a t g 
g a g c a g g g g a 
t c t c t c a t g g 
c a g c c 1 1 1 a t 
c t g a a c t c c a 



a a g t c c 1 1 c c 
g a a c t c c a g a 
a c c g a t a c a c 
t c c a c a a a g c 
a c t g g t g t c g 
t c a t g c a t g c 
a g g c g c t g 1 1 
t g g a g t c t c t 
g g a a t g a t g a 
g t g g a c 1 1 c a 
g a a g g c c a a t 
t c g c c c c 1 1 1 
a c a g a t a c c c 
a g g a c a g t g g 
a a g a c 1 1 a a a 
a a g a g t a c 1 1 
t c a t c a a t g c 
a 1 1 a c 1 1 1 g a 
g g a g a g a g g g 
a t g t a a a a t g 
g c c a t g a g t g 
a g c c g g g c c c 



t c a g g c 1 1 1 g 
a g a c a 1 1 1 1 1 
a c t g g a a a t g 
c c t c a t c g a c 
a g a a g t c c g g 
c a c 1 1 c t c a g 
c a g c a c g c t c 
c a a a t c t c ag 
a t g g g a c a a t 
g t a c a a c t c a 
c a 1 1 g t c a 1 1 
g a a a g t g g g t 
c a 1 1 g 1 1 c t c 
g c c t g a a a t c 
a g 1 1 c a c 1 1 1 
a a t g g t g a t a 
c g c a a a g 1 1 g 
a c 1 1 g 1 1 c a g 
g c a c g c c c a g 
t g a a a c g c c c 
c t c a g a g a g g 
t g a g g g g c t c 



t a 1 1 1 g a g c a 
a a a c c t a c t a 
1 1 c a g a a c 1 1 
a g a a a c a t c c 
a a g c 1 1 g t g g 
t a c a t g t g g g 
a a g g a a a c a g 
g a a 1 1 1 g 1 1 g 
c 1 1 a t c a a a a 
c t g g a a g a a a 
t c a g a c a a a a 
g g a a 1 1 1 a c t 
g g c t a t g a c a 
c g a g c t g 1 1 c 
1 1 g a c a g a t c 
g a a a t c c c c g 
g a t g a a g c t a 
c a t g a g t a c a 
a a t c c c a t g g 
a a c t g c c c c t 
c g g c a a a a g a 
c c t g g c a t g g 



a t a t g c g g a a 
a t g g g a t c a t 
g c c a g 1 1 1 1 g 
a g g c c a c c c t 
c g c t g a a a a c 
g c g 1 1 c a g g a 
a c a c a c g c a a 
a a a c g g g g c t 
t g g c 1 1 c c a c 
t a c a c a t a 1 1 
t g c t a a g a a g 
t g c c t c t c c a 
g c c a t c a 1 1 1 
c a c 1 1 g 1 1 a a 
c t g a a a a t g a 
t c c a a g g c t g 
a c 1 1 a c c a a a 
a g a a a t g g c a 
a a c c 1 1 c c g t 
t c 1 1 c a t g t c 
a t c a a a a c a a 
c g c t c g g g g c 



a g c t g t g a a g 
t c a t c a 1 1 1 1 
t c c t c a g 1 1 1 
g g a a a g c c a g 
g a a c g g t g a c 
c a c a g a c 1 1 g 
c 1 1 1 a a a 1 1 c 

I I g c t a t g a t 
a g a c a c a c c c 
t g t c c 1 1 1 g c 

I I I g g a a t c a 
c t g g c c t g c c 
t g t a c c c 1 1 g 
c a g a g a c c g g 
gatgaaggag 
g g a c c a t g g c 
a g a a a t c a a t 
g g a a a a c a g c 
g c c c c a g c 1 1 
t g t g a a c a c c 
a c t c c c a a a g 
c t c t c g g g g a 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 



gaagcctatg 


ag 


c c c 1 1 g g c 


g t g 


g a a c c c t 


g ag 


c c a c c g a c a g 


c a 


c c c a g c c c 


1 1 1 


t c t g 1 1 c 


a g t 


c c c g g c t g c c 


c c 


1 1 c a c a c t 


g a a 


t g t g c a g 


c a c 


g c c c g g c a a c 


1 1 


c a c g c c a g 


c c a 


c g c c c c a 


g a c 


t g c c a a g c c t 


gc 


c t c c a g g a 


tg t 


t a c c a g g 


a c a 


a a a a g g a c t a 


c a 


gcagaggc 


c t c 


c t c c a g c 


c t c 


c a g c g 1 1 c c a 


ag 


t c a g a t c c 


c t c 


g c g g c t c 


g t c 


a g a g c t g g a a 


a c 


g a c g c c c c 


t g c 


t g g c t g c 


c t g 


a g g a c g g g g a 


eg 


a g c a a g t g 


c a g 


a a a ag c c 


g g c 


a a g g g c 1 1 1 1 


gc 


a c a c t g t g 


1 1 1 


c a t eg ag 


t a c 


tcagggaaag 


tc 


a g t c c c a c 


a g c 


g t c c a g g 


t tc 


g a a t g c g g c a 


c c 


c 1 1 g g a a g 


c a c 


c a t g 1 1 1 


g a a 


g c t c a g a a t c 


ag 


a g a 1 1 1 c a 


t g a 


g g c c a a a 


a g g 


c g c a g a g a t g 


tg 


c c t c g a a c 


c a c 


a c a a a g c 


a c c 


t g c a a g a a c a 


t c 


c t g g c c t g 


c c g 


c a g c g a g 


g ag 


c a g a g g a t g g 


gc 


c c t g g g g c 


c c a 


c c g g g g t 


g ag 


c g 1 1 g c c g g g 


c c 


c c c g c c t g 


t g a 


tcatttt 


g g c 


g a a t g c 1 1 1 c 


ag 


1 1 c a a g c a 


g a t g t a t g g c 





g ag 


t c c a 


c t g g g g g g c c 


t c a 1 1 c 


g g c c 


1380 


g ag 


a c c a 


c t g c c a t g a a 


gt 


g c a g 


gage 


1440 


a a c 


gg a t 


1 1 1 g t g a a c g 


1 1 g c c a c a a c 


15 0 0 


c a c 


a c a a 


g g c a c 1 1 g g a 


t c 


c c g g g a a g 


1560 


1 1 1 


a a t g 


g g a t c t g c ag 


t a 


c 1 1 g 


c 1 1 c 


16 2 0 


a g c 


a c c a 


gcctccctcc 


1 1 


c c t g 


t c a c 


16 8 0 


c g g 


a g c c 


c c t c c c c g c a 


1 1 


c 1 1 g 


c c a c 


1/40 


tc t 


c a a g 


c t g c a c g g a c 


t c 


c t g g 


g g a c 


1800 


t g c 


g t g t 


a 1 1 1 1 g g g a c 


t c 


c a g a a a a c 


1860 


a g a 


g a a a 


a c a a a c a 1 1 1 


t g 


c t g c 


t g c c 


19 2 0 


c a g 


a a c a 


c c a 1 1 c c g t g 


c c 


tggg 


g agg 


1980 


gga 


tact 


g c c a g a a g t g 


i i. 

1 1 


teat 


t g a a 


2 0 4 0 


a c a 


g a a g 


a g c a a c t g a g 


a t 


c g a g 


c c a g 


2 10 0 


t c a 


a g g c 


c c a a g t g c g c 


c c 


g g g c 


c t c c 


2 16 0 


c t c 


t g c a 


t g g a g t g t c a 


g c 


a t c c 


c a a c 


2 2 2 0 


c c t 


g c c c 


c c g a a g a c c c 


c c 


c c a a 


g c ag 


2 2 8 0 


a a t 


g c c a 


a g t g c a a c g g 


c t 


a c t g 


c a a c 


2 3 4 0 



2 3 7 0 



< 2 1 0 > 14 

< 2 1 1 > 790 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 14 

Met Ala Glu Gin Val Leu Pro Gin Ala Leu Tyr Leu Ser Asn Met A r g 

5 10 15 

Lys Ala Val Lys lie A r g Glu A r g Thr Pro Glu Asp lie Phe Lys Pro 

20 25 30 

Thr Asn Gly lie lie His His Phe Lys Thr Met His Arg Tyr Thr Leu 

35 40 45 

Glu Met Phe Arg Thr Cys Gin Phe Cys Pro Gin Phe Arg Glu lie lie 

50 55 60 

His Lys Ala Leu lie Asp Arg Asn lie Gin Ala Thr Leu Glu Ser Gin 
65 70 75 80 

Lys Lys Leu Asn Trp Cys Arg Glu Val Arg Lys Leu Val Ala Leu Lys 

85 90 95 

Thr Asn Gly Asp Gly Asn Cys Leu Met His Ala Thr Ser Gin Tyr Met 

100 105 110 

Trp Gly Val Gin Asp Thr Asp Leu Val Leu Arg Lys Ala Leu Phe Ser 

115 120 125 

Thr Leu Lys Glu Thr Asp Thr Arg Asn Phe Lys Phe Arg Trp Gin Leu 

130 135 140 

Glu Ser Leu Lys Ser Gin Glu Phe Val Glu Thr Gly Leu Cys Tyr Asp 
145 150 155 160 

Thr Arg Asn Trp Asn Asp Glu Trp Asp Asn Leu lie Lys Met Ala Ser 

165 170 175 

Thr Asp Thr Pro Met Ala Arg Ser Gly Leu Gin Tyr Asn Ser Leu Glu 

180 185 190 

Glu lie His lie Phe Val Leu Cys Asn lie Leu Arg Arg Pro lie lie 



305 



195 

Se r Asp Ly s 

Leu L y s V a 1 

C y s Ty r Arg 

245 

Pro Leu V a 1 

260 

Leu Va 1 As n 

275 

Leu Th r Asp 



Val lie 

210 

Ala Pro 

225 

Gin Glu 

Phe Val 

Val Pro 

His Phe 

290 

Glu Tyr Leu Met Val 



Thr Thr 

L y s Glu 

Tyr Lys 

Ala Gin 

370 

Val Lys 

385 

Gin Pro 

Lys Leu 

Me t Ala 

As n Pro 
450 

Pro Se r 

465 

Pro Gly 

Ar g C y s 

Thr Ar g 

Thr Ar g 

530 

Ala Glu Ala Ser Ser 

545 

Gin Ar g 



His Leu lie 

325 

lie Asn Leu 

340 

Lys T r p Gin 

355 

Asn Pro Met 

C y s Glu Thr 

Leu C y s His 

405 

Pro Lys Leu 

420 

Leu Gly Ala 

1 C> D 

Glu Glu Ser 

Pro Phe Leu 

C y s Pro Phe 

485 

His Asn Ala 

500 

Hi s Leu Asp 

515 

Thr Phe Asn 



His Ser 
Gin Ala 



Ser Lys Ser 

565 

C y s His Ar g 

580 

Ala Ar g Thr 



200 

Met Leu Arg 

215 

Gly Gly Me 

230 

Tyr Pro Me 

Thr Leu Lys 

Arg Asp Arg 

280 

Pro Glu Asn 

295 

Me Glu Me 

310 

Asn Ala Ala 

Val Asp Asp 

Glu Asn Ser 

360 

Glu Pro Ser 

375 

Pro Asn C y s 

390 

Glu C y s Ser 

Asn Ser Lys 

Ser Arg Gly 

440 

Thr Gly Gly 

455 

Phe Ser Glu 

470 

Thr Leu Asn 

Arg Gin Leu 

Pro Gly Lys 

520 

Gly Me C y s 

535 

Ser Leu Ser 

550 

Asp Pro Ser 

Ala Gly Asn 

Pro Gly Asp 



Ser Leu Glu Ser 

220 

Tyr Leu Pro Leu 

235 

Va 1 Leu Gly Tyr 

250 

Asp Ser Gly Pro 

265 

Gly Arg Phe Glu 

Glu Met Lys Glu 

300 

Pro Val Gin Gly 

315 

Lys Leu Asp Glu 

330 

Tyr Phe Glu Leu 

345 

Glu Gin Gly Arg 

Val Pro Gin Leu 

380 

Pro Phe Phe Met 

395 

Glu Arg Arg Gin 

410 

Pro Gly Pro Glu 

425 

Glu Ala Tyr Glu 

Pro His Ser Ala 

460 

Thr Thr Ala Met 

475 

Val Gin His Asn 

490 

His Ala Ser His 

505 

Cys Gin Ala Cys 

Ser Thr Cys Phe 

540 

Thr Ser Leu Pro 

555 

Arg Leu Val Arg 

570 

Asp Ala Pro Ala 

585 

Arg Thr Gly Thr 



205 

Gly Ser Asn Phe 

His Trp Pro Ala 

240 

Asp Ser His His 

255 

Glu Me Arg Ala 

270 

Asp Leu Lys Val 

285 

Lys Leu Leu Lys 

Trp Asp His Gly 

320 

Ala Asn Leu Pro 

335 

Val Gin His Glu 

350 

Arg Glu Gly His 

365 

Ser Leu Met Asp 

Ser Val Asn Thr 

400 

Lys Asn Gin Asn 

4 1 5 

Gly Leu Pro Gly 

430 

Pro Leu Ala Trp 

445 

Pro Pro Thr Ala 

Lys Cys Arg Ser 

480 

Gly Phe Cys Glu 

495 

Ala Pro Asp His 

510 

Leu Gin Asp Val 

525 

Lys Arg Thr Thr 

Pro Ser Cys His 

560 

Ser Pro Ser Pro 

575 

Gly Cys Leu Ser 

590 

Ser Lys Cys Arg 



595 

Lys Ala Gly Cys 

610 

Thr Leu Cys P h e 

625 

Ser Gly Lys Val 

Cys Leu Gly Ar g 

660 

Tyr Cys Gin Lys 

675 

Ala Lys Arg Thr 

690 

Pro Ar g Thr Thr 

705 

Cys Lys Asn lie 

Gin His Pro Asn 

740 

Ala Pro G 1 u Asp 

755 

His Phe Gly Asn 

770 

Phe Lys Gin Met 

785 



600 

Val Tyr Phe Gly 

615 

lie Glu Tyr Arg 

630 

Ser Pro Thr Ala 

645 

Glu Cys Gly Thr 

Cys Phe Me Glu 

680 

Glu Glu Gin Leu 

695 

Gin Ser Thr Ser 

710 

Leu Ala Cys Arg 

725 

Gin Arg Met Gly 

Pro Pro Lys Gin 

760 

Ala Lys Cys Asn 

775 

Tyr Gly 

790 



Thr Pro Glu Asn 

620 

Glu Asn Lys His 

635 

Ser Arg Phe Gin 

650 

Leu Gly Ser Thr 

665 

Ala Gin Asn Gin 

Arg Ser Ser Gin 

700 

Arg Pro Lys Cys 

715 

Ser Glu Glu Leu 

730 

Pro Gly Ala His 

745 

Arg Cys Arg Ala 

Gly Tyr Cys Asn 

780 



605 

Lys Gly Phe Cys 

Phe Al a Al a Al a 

640 

Asn Thr Me Pro 

655 

Met Phe Glu Gly 

670 

Arg Phe His Glu 

685 

Arg Arg Asp Val 

Ala Arg Ala Ser 

720 

Cys Met Glu Cys 

735 

Arg Gly Glu Pro 

750 

Pro Ala Cys Asp 

765 

Glu Cys Phe Gin 



< 2 1 0 > 15 

< 2 1 1 > 831 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 15 

atgatcatct taatttactt atttctcttg ctatgggaag 

aaggatggaa tttttcataa ctccatatgg cttgaacgag 

gaagcacggt ctggcaaata caagctcacc tacgcagaag 

gaaggcggcc atctcgcaac ttacaagcag ctagaggcag 

gtctgtgctg ctggatggat ggctaagggc agagttggat 

cccaactgtg gatttggaaa aactggcatt attgattatg 

gaaagatggg atgcctattg ctacaaccca cacgcaaagg 

gatccaaagc aaatttttaa atctccaggc ttcccaaatg 

tgctactggc acattagact caagtatggt cagcgtattc 

gaccttgaag atgacccagg ttgcttggct gattatgttg 

gatgtccatg gctttgtggg aagatactgt ggagatgagc 

acaggaaatg tcatgacctt gaagtttcta agtgatgctt 

caaatcaaat atgttgcaat ggatcctgta tccaaatcca 

actacttcta ctggaaataa aaacttttta gctggaagat 



a c a c t c a a g g 


a t g g g g a 1 1 c 


60 


c a g c c g g t g t 


g t a c c a c a g a 


120 


c t a a g g c g g t 


g t g t g a a 1 1 1 


180 


c c a g a a a a a t 


t g g a 1 1 1 c a t 


240 


a c c c c a 1 1 g t 


g a a g c c a g g g 


300 


g a a t c c g t c t 


c a a t a g g a g t 


360 


a g t g t g g t g g 


c g t c 1 1 1 a c a 


420 


a g t a c g a a g a 


t a a c c a a a t c 


480 


a c c t g a g 1 1 1 


1 1 1 a g a 1 1 1 1 


540 


a a a t a t a t g a 


c a g 1 1 a c g a t 


600 


1 1 c c a g a t g a 


c a t c a t c a g t 


660 


c a g t g a c a g c 


t g g a g g 1 1 1 c 


720 


g t c a a g g a a a 


a a a t a c a a g t 


780 


1 1 a g c c a c 1 1 


a 


831 



< 2 1 0 > 16 
< 2 1 1 > 277 
< 2 1 2 > PRT 



< 2 1 3 > Human 



Leu lie 

5 

Phe Ly s 

20 

Gly Val 
Ala Glu 



Ty r Leu Phe Leu Leu Leu Tr p 



Asp Gly 
T y r His 



lie Phe 

25 

A r g Glu 

40 



Ala Ly s 

55 



Ala Val 
Tyr Lys Gin Leu Glu Ala 



Ala Gly 

85 

Gly Pro 

100 

A r g Leu Asn Ar g 
Ala Lys 



Se r Pro 

His lie 

165 
Phe Asp 

180 



Tr p Met Ala Lys 

Asn Cys Gly Phe 
105 

Se r Glu 

120 

Gly Gly 

Pro Asn 



Glu Cys 
135 
Gly Phe 

150 

Arg Leu Lys Tyr 

Leu Glu Asp Asp 

185 



His Asn Se r 

Ala Arg Se r 

Cys Glu Phe 

60 

Ala Arg Lys 

1 5 

Gly Arg Val 

90 

Gly Lys Th r 

Arg Tr p Asp 

Val Phe Thr 

140 

Glu Tyr Glu 

155 

Gly Gin Arg 

170 

Pro Gly Cys 



Tyr Asp Se r Tyr Asp Asp Val His G 1 

200 

Asp Glu 



Lys Phe 

Tyr Val 

245 
Se r Thr 

260 

His Leu 



Leu Pro Asp Asp 

215 

Leu Ser Asp Ala 

230 

Ala Met Asp Pro 

Thr Ser Thr Gly 

265 



Me Me Ser 

220 

Ser Val Thr 

235 

Val Ser Lys 

250 

Asn Lys Asn 



Glu Asp Thr Gin 

15 

Me T r p Leu Glu 

30 

Gly Lys Tyr Lys 

45 

Glu Gly Gly His 

11 e Gl y Phe Hi s 

80 

Gly Tyr Pro lie 

95 

Gly Me Me Asp 

110 

Ala Tyr Cys Tyr 

125 

Asp Pro Lys Gin 

Asp Asn Gin Me 

160 

Me His Leu Ser 

175 

Leu Ala Asp Tyr 

190 

Phe Val Gly Arg 

205 

Thr Gly Asn Val 

Ala Gly Gly Phe 

240 

Ser Ser Gin Gly 

255 

Phe Leu Ala Gly 

270 



< 4 0 0 > 16 

Me t Me Me 

Gly T r p Gly 

Arg Ala Ala 

35 

Leu Thr Tyr 

50 

Leu Ala Thr 

65 

Val Cys Ala 

Val Lys Pro 

Tyr Gly Me 

115 

Asn Pro His 

130 

Me Phe Lys 

145 

Cys Tyr Tr p 

Phe Leu Asp 

Val Glu Me 

195 

Tyr Cys Gly 

210 

Met Thr Leu 

225 

Gin Me Lys 

Lys Asn Thr 

Arg Phe Ser 

275 

< 2 1 0 > 17 

< 2 1 1 > 468 
< 2 1 2 > DNA 
< 2 1 3 > Human 

< 4 0 0 > 17 

a t g t g t c a c t 
c c c t c c a c c a 
c t c c c g g a g c 
c g c a g c c g c a 



c t c g c a g c t g 
t c c c g g g a c c 
c c g c a g c g g c 
g g g 1 1 c t c t a 



c c a c c c g a c c 
c c g g c g g g g c 
c c c t g c c g g g 
c c c t c g a g t g 



a t g a c c a t c c 
t c c g g t c c t g 

c g c c c c a g c g 
g t c c g g c g c c 



t g c a g g c c c c 
a g a t c 1 1 c a c 
c c t c t c g c g g 
a g c t g c c a g t 



g a c c c c g g c c 
c 1 1 c g a c c c t 
g c a c c g a a a g 
c g a g g a a c c g 



a a c c c a 


g c c a 


a a a g g c t 


t c t 


c t t t 


c t g c 


tg 


c 


t c a c c a t c g 


t c 


1 1 c 


t g c c a 


g a t 


c c t g a t g 


g c t g a a 


g agg 


g t g t g c c 


g g c 


g c c c 


c t g c 


c t 


c 


c a g a g g a c g 


c c 


c c t 


a a c g c 


c g c 


a t c c c t g 


g c g c c c 


a c c c 


c t g t g t c 


c c c 


c g t c 


c t c g 


ag 


c 


cctttaatc 


tg 


a c t 


t c g g a 


g c c 


c t c g g a c 


t a c g c t 


c t g g 


a c c t c a g 


c a c 


1 1 1 c 


c t c c 


ag 


c 


a a c a c c c g g 


c c 


g c c 


t tc 







< 2 1 0 > 18 

< 2 1 1 > 156 
< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 18 

Met Cys His Ser A r g Ser Cys His Pro Thr Met Thr lie Leu Gin Ala 

5 10 15 

Pro Thr Pro Ala Pro Ser Thr Me Pro Gly Pro Arg A r g Gly Ser Gly 

20 25 30 

Pro Glu lie Phe Thr Phe Asp Pro Leu Pro Glu Pro Ala Ala Ala Pro 

35 40 45 

Ala Gly Arg Pro Ser Ala Ser Arg Gly His Arg Lys Arg Ser Arg Arg 

50 55 60 

Val Leu Tyr Pro Arg Val Val Arg Arg Gin Leu Pro V a 1 Glu Glu Pro 
65 70 75 80 

Asn Pro Ala Lys Arg Leu Leu Phe Leu Leu Leu Thr lie Val Phe Cys 

85 90 95 

Gin lie Leu Met Ala Glu Glu Gly Val Pro Ala Pro Leu Pro Pro Glu 

100 105 110 

Asp Ala Pro Asn Ala Ala Ser Leu Ala Pro Thr Pro Val Ser Pro Val 

115 120 125 

Leu Glu Pro Phe Asn Leu Thr Ser Glu Pro Ser Asp Tyr Ala Leu Asp 

130 135 140 

Leu Ser Thr Phe Leu Gin Gin His Pro Ala Ala Phe 
145 150 155 

< 2 1 0 > 19 

< 2 1 1 > 495 
< 2 1 2 > DNA 
< 2 1 3 > Human 



300 
360 
420 
468 



< 4 0 0 > 


1 9 




















a t g a c t 


1 1 g g 


a g g a a 1 1 c t c 


gg c 


tgg ag 


ag 


c a g a a g a c c g 


a a a g g a t g g a 


t a a g g t 


^^^^ 


60 


g a t g c c 


c t g g 


a g g a a g t g c t 


c a g 


c a a a g 


c c 


c t g a g t c a g c 


g c a c g a t c a c 


t g t c g g 


gg tg 


120 


t a c g a a 


g c g g 


c c a a g c t g c t 


c a a 


c g t c g 


a c 


c c c g a t a a c g 


t g g t g 1 1 g t g 


c c t g c t 


g g c g 


180 


g c g g a c 


g agg 


a c g a c g a c a g 


a g a 


t g t g g 


ct 


c t g c a g a t c c 


a c 1 1 c a c c c t 


g a t c c a 


ggcg 


240 


1 1 1 1 g c 


t g c g 


ag aacg ac a t 


c a a 


c a t c c 


tg 


c g c g t c a g c a 


a c c c g g g c c g 


g c t g g c 


gg ag 


300 


c t c c t g 


c t c t 


t g g a g a c c g a 


c g c 


t g g c c 


c c 


g c g g c g a g c g 


a g g g c g c c g a 


g c a g c c 


c c c g 


360 


g a c c t g 


c a c t 


g c g t g c t g g t 


g a c 


g a a t c 


c a 


c a 1 1 c a t c t c 


a a t g g a a g g a 


t c c t g c 


ctta 


420 


a g t c a a 


ctta 


1 1 tg 1 1 1 1 tg 


c c g 


g g a a a 


gt 


c g c t a c a t g g 


a t c a a t g g g t 


t c c a g t 


g a 1 1 


480 


a a t c t c 


c c t g 


a a c g g 
















495 



< 2 1 0 > 20 
< 2 1 1 > 165 



< 2 1 2 > PRT 
< 2 1 3 > Human 



< 4 0 0 > 20 

Met Thr Leu Glu Glu Phe Ser Ala Gly Glu Gin Lys Tin Glu A r g Met 

5 10 15 

Asp Lys Val Gly Asp Ala Leu Glu Glu V a 1 Leu Ser Lys Ala Leu Ser 

20 25 30 

Gin A r g Thr lie Thr Val Gly Val Tyr Glu Ala Ala Lys Leu Leu Asn 

35 40 45 

Val Asp Pro Asp Asn Val Val Leu Cys Leu Leu Ala Ala Asp Glu Asp 

50 55 60 

Asp Asp A r g Asp Val Ala Leu Gin lie His Phe Thr Leu lie Gin Ala 
65 70 75 30 

Phe Cys Cys Glu Asn Asp Me Asn lie Leu A r g Val Ser Asn Pro Gly 

85 90 95 

A r g Leu Ala Glu Leu Leu Leu Leu Glu Thr Asp Ala Gly Pro Ala Ala 

100 105 110 

Ser Glu Gly Ala Glu Gin Pro Pro Asp Leu His Cys Val Leu Val Thr 

115 120 125 

Asn Pro His Ser Ser Gin Trp Lys Asp Pro Ala Leu Ser Gin Leu lie 

130 135 140 

Cys Phe Cys Arg Glu Ser A r g Tyr Met Asp Gin Trp Val Pro Val lie 
145 150 155 160 

Asn Leu Pro Glu Arg 

165 



< 2 1 0 > 21 

< 2 1 1 > 480 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 


2 1 








a t g a c 


g c t g g 


a a g a g c t c g t 


g g c g t g c g 


a c 


g c c g c 


g g t g g 


a g g a g c 1 1 1 1 


g g t g g c c g 


c t 


t a c g a 


g t c g g 


c c a a g 1 1 g a t 


g a a t g t g g 


a c 


a 1 1 g a 


c g a g g 


agg agg agg a 


t g a c a t c g 


c c 


1 1 c t g 


c t g t g 


a c a a c g a c a t 


c a a c a t c g 


tg 


c t c c t 


gggag 


a g c c g g c c g a 


g a c c c a g g 


g c 


c t g g t 


c a c g a 


a c c c t c a c a c 


g g a c g c c t 


g g 


t a c t g 


c g a a g 


a a a g c c g g g g 


c a a c a a c c 


ag 



a c g c g g c g c 


a g a a g 


a t g c a 


g a 


c 


g g t g a c c 


60 


a g c g c c a g g 


a t c g c 


c t c a c 


ag 


t 


ggggg tg 


120 


c a g a c a g c g 


t g g t c 


c t c t g 


c c 


t 


c 1 1 g g c c 


180 


t g c a a a t c c 


a c 1 1 c 


a c g c t 


c a 


t 


c c a g t c c 


240 


g g g t g t c g g 


g c a t g 


c ag eg 


c c 


t 


g g c g c a g 


300 


c c a c c g a g g 


c c c g a 


g a c c t 


g c 


a 


1 1 g t c t c 


360 


a g a g c c a c g 


g c 1 1 g 


g tgg a 


g g 


t 


g g c c a g c 


420 


g g g t c c c c t 


a c a t c 


t c t c t 


tc 


a 


g g a a c g c 


480 



< 2 1 0 > 22 

< 2 1 1 > 160 
< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 22 

Met Thr Leu Glu Glu Leu Val Ala Cys Asp Asn 

5 10 



Ala Ala Gin Lys Met 

15 



Gin Thr 


Va 1 


Thr 


Al a 


Al a 


Val 


Glu 


Glu 


L e u 


L e u 


Val 


Al a 


Al a 


Gin 


A r g 








20 










25 










30 








Gin Asp 


Ar g 


Leu 


Thr 


Va 1 


Gl y 


Val 


Ty r 


Glu 


Se r 


Al a 


L y s 


Leu 


Me t 


As n 






35 










40 










45 










V a 1 Asp 


Pro 


Asp 


Se r 


Va 1 


Val 


L e u 


C y s 


Leu 


Leu 


Al a 


1 1 e 


As p 


Glu 


Glu 




50 










55 










6 0 












Glu Glu 


As p 


Asp 


1 1 e 


Al a 


Leu 


Gin 


1 1 e 


Hi s 


Phe 


Thr 


Leu 


1 1 e 


Gin 


S e r 




65 








70 










75 










80 




P h e C y s 


C y s 


Asp 


As n 


As p 


1 1 e 


As n 


1 1 e 


Val 


Ar g 


Val 


Se r 


Gl y 


Me t 


Gin 










85 










90 










95 






Ar g Leu 


Al a 


Gin 


Leu 


L e u 


Gl y 


Glu 


Pro 


Al a 


Glu 


Thr 


Gin 


Gl y 


Thr 


Thr 








100 










105 










1 1 0 








Glu Ala 


Ar g 


Asp 


L e u 


Hi s 


C y s 


L e u 


L e u 


Val 


Thr 


As n 


Pro 


Hi s 


Thr 


Asp 






1 1 5 










120 










125 










Ala T r p 


L y s 


Se r 


Hi s 


Gl y 


L e u 


Val 


Glu 


Val 


Al a 


Se r 


Ty r 


C y s 


Glu 


Glu 




130 










135 










140 












Se r Ar g 


Gl y 


As n 


As n 


Gin 


Trp 


Val 


Pro 


Ty r 


1 1 e 


Se r 


Leu 


Gin 


Glu 


A r g 




145 








150 










155 










160 




< 2 1 0 > 23 






























< 2 1 1 > 531 






























< 2 1 2 > DNA 






























< 2 1 3 > Human 






























< 4 0 0 > 2 


3 






























a t g g a a a 


tc t 


g c a g 


a g g c c t c c 


g c a 


g t c a c 


c t 


a a t c a c t c 


t c c t 


c c t c 1 1 


c c t g t 


t c c a t 


6 0 


t c a g a g a 


c g a 


t c t g 


c c g a c c c t c t g 


g g a g a 


a a 


a t c c a 


g c a 


a g a t 


g c a a 


g c 


c 1 1 c a 


g a a t c 


1 2 0 


t g g g a t g 


tta 


a c c a g a a g a c c 1 1 c t 


a t c t g 


a g 


g a a c a a c c 


a a c t 


a g 1 1 


g c 


t g g a t 


a c 1 1 g 


180 


c a a g g a c 


c a a 


a t g t c a a 1 1 1 a g a a g 


a a a a g 


a t 


a g a t g 


tgg 


t a c c 


c a 1 1 g a 


g c c t c 


a t g c t 


240 


c t g 1 1 c t 


tgg 


g a a t c c a t g 


g aggg a 


a g a t g 


tg 


c c t g t c c t 


g t g t 


c a a g 


tc 


t g g t g 


a t g a g 


3 0 0 


a c c a g a c 


t c c 


a g c t 


g g a g g c a g 1 1 a 


a c a t c 


a c 


t g a c c t g a 


g c g a 


g a a c 


ag 


a a a g c 


a g g a c 


3 6 0 


a a g c g c t 


t c g 


c c 1 1 c a t c c 


g c t c a g 


a c a g c 


g g 


c c c c a c c a 


c c a g 


1 1 1 1 


g a 


g t c t g 


c c g c c 


4 2 0 


t g c c c c g 


g 1 1 


g g 1 1 c c t c t 


g c a c a g 


c g a t g 


g a 


a g c t g 


a c c 


a g c c 


c g t c 


ag 


c c t c a 


c c a a t 


4 8 0 


a t g c c t g 


a c g 


a a g g 


c g t c a t g g 


t c a 


c c a a a 


1 1 


c t a c 1 1 c c 


a g g a 


g g a c 


g a 


g 




531 


< 2 1 0 > 24 






























< 2 1 1 > 1 


77 






























< 2 1 2 > PRT 






























< 2 1 3 > Human 






























< 4 0 0 > 24 






























Met Glu 


lie 


C y s 


Ar g 


Gl y 


Leu 


Ar g 


Se r 


His 


L e u 


1 1 e 


Thr 


Leu 


L e u 


Leu 










5 










10 










1 5 






Phe Leu 


Phe 


His 


Se r 


Glu 


Thr 


1 1 e 


C y s 


Ar g 


Pro 


Se r 


Gly 


Ar g 


L y s 


S e r 








20 










2 5 










30 








Se r L y s 


Me t 


Gin 


Ala 


Phe 


Ar g 


1 1 e 


T r p 


Asp 


Val 


As n 


Gin 


L y s 


Thr 


Phe 






35 










40 










45 










Ty r Leu 


Ar g 


As n 


As n 


Gin 


L e u 


Val 


Al a 


Gl y 


T y r 


L e u 


Gin 


Gly 


Pro 


As n 




50 










55 










6 0 












Va 1 As n 


L e u 


Glu 


Glu 


L y s 


lie 


As p 


Val 


Val 


Pro 


I 1 e 


Glu 


Pro 


His 


Ala 





65 



145 



Glu 



/ 



75 



85 



90 



95 



00 



5 



5 



120 



25 



130 



135 



140 



150 



155 



165 



170 



175 



80 



Leu Phe Leu Gly lie His Gly Gly Lys Met Cys Leu Ser Cys Val Lys 



Ser Gly Asp Glu Thr A r g Leu Gin Leu Glu Ala Val A s n lie Thr Asp 



Leu Ser Glu A s n A r g Lys Gin Asp Lys Arg Phe Ala Phe lie Arg Ser 



Asp Ser Gly Pro Thr Thr Ser Phe Glu Ser Ala Ala Cys Pro Gly Trp 



Phe Leu Cys Thr Ala Met Glu Ala Asp Gin Pro Val Ser Leu Thr Asn 



160 



Met Pro Asp Glu Gly Val Met Val Thr Lys Phe Tyr Phe Gin Glu Asp 



< 2 1 0 > 25 

< 2 1 1 > 594 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 25 



a t g a c c 


c t g c 


g g t g c c 1 1 g a 


g c c c t c c g g g 


a a t g g c g g g g 


a a g g 


g a c g c g 


g a 


g c c a 


gt 


gg 


60 


g g g a c c 


g egg 


g g t c g g c g g a 


g g a g c c a t c c 


c c g c a g g c g g 


c g c g 


t c t g g c 


g a 


ag g c 


c c 


tg 


120 


cggg ag 


c t c g 


g t c a g a c a g g 


a t g g t a c t g g 


g g a a g t a t g a 


c t g t 


t a a t g a 


ag 


c c a a 


ag 


ag 


180 


a a a 1 1 a 


a a a g 


a g g c a c c a g a 


a g g a a c 1 1 1 c 


1 1 g a 1 1 a g a g 


a t a g 


c t c g c a 


1 1 


c a g a 


ct 


a c 


240 


c t a c t a 


a c a a 


t a t c t g 1 1 a a 


a a c a t c a g c t 


g g a c c a a c t a 


a t c t 


t c g a a t 


c g 


a a t a 


c c 


a a 


300 


g a c g g a 


a a a t 


t c a g a 1 1 g g a 


c t c t a t c a t a 


t g t g t c a a a t 


c c a a 


g c 1 1 a a 


a c 


aatt 


tg 


a c 


360 


a g t g t g 


g 1 1 c 


a t c t g a t c g a 


c t a c t a t g 1 1 


c a g a t g t g c a 


a g g a 


t a a g c g 


g a 


c a g g 


tc 


c a 


420 


g a a g c c 


c c c c 


g g a a c g g c a c 


t g 1 1 c a c c 1 1 


t a t c t g a c c a 


a a c c 


g c t c t a 


c a 


c g t c 


ag 


c a 


480 


c c a t c t 


c t g c 


a g c a t c t c t g 


t a g g c t c a c c 


a 1 1 a a c a a a t 


g t a c 


c g g t g c 


c a 


t c t g g g g a 


540 


c t g c c 1 1 1 a c 


c a a c a a g a c t 


a a a a g a 1 1 a c 


1 1 g g a a g a a t 


a t a a 


a 1 1 c c a 


gg 


ta 






594 



< 2 1 0 > 26 

< 2 1 1 > 198 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 26 

Met Thr Leu Arg Cys Leu Glu Pro Ser Gly Asn Gly Gly Glu Gly Thr 

5 10 15 

Arg Ser Gin Trp Gly Thr Ala Gly Ser Ala Glu Glu Pro Ser Pro Gin 

20 25 30 

Ala Ala Arg Leu Ala Lys Ala Leu Arg Glu Leu Gly Gin Thr Gly Trp 

35 40 45 

Tyr Trp Gly Ser Met Thr Val Asn Glu Ala Lys Glu Lys Leu Lys Glu 

50 55 60 

Ala Pro Glu Gly Thr Phe Leu lie Arg Asp Ser Ser His Ser Asp Tyr 
65 70 75 80 

Leu Leu Thr lie Ser Val Lys Thr Ser Ala Gly Pro Thr Asn Leu Arg 

85 90 95 



Me Glu 


Ty r 


Gin 


Asp 


Gl y 


Ly 


s 


Phe 


Ar g 


Leu Asp 






100 












105 




Ly s Se r 


L y s 


Leu 


L y s 


Gin 


Ph 


e 


As p 


Se r 


Val Val 




1 1 5 












120 






Tyr Val 


Gin 


Me t 


C y s 


L y s 


As 


p 


L y s 


Ar g 


Thr Gly 


130 










1 3 


5 








As n G 1 y 


Thr 


Val 


Hi s 


L e u 


Ty 


r 


Leu 


Th r 


L y s Pro 


145 








150 










155 


Pro Se r 


L e u 


Gin 


Hi s 


L e u 


Cy 


s 


Ar g 


L e u 


Thr Me 








165 












170 


Ala lie 


Trp 


Gl y 


Leu 


Pro 


Le 


u 


Pro 


Th r 


Ar g Leu 






180 












185 




Glu Tyr 


L y s 


Phe 


Gin 


Val 














195 


















< 2 1 0 > 27 


















< 2 1 1 > 6 


75 


















< 2 1 2 > DNA 


















< 2 1 3 > Human 


















< 4 0 0 > 2 


7 


















a t g g t c a 


c c c 


a c a g 


c a a g 1 1 t 


c c c 


g 


c c g c c 


g g g 


a t g a g c c 


c g c c t c a 


a g a 


c c 1 1 


c a g c t 


c c 


a a g 


a 


g c g a g 


t a c c a g c t g g 


c t g c a g g 


a g a 


gcgg 


c 1 1 c t 


a c 


tgg 


a 


g c g c a 


g t g a c c g g c g 


a g t g c c g 


a g c 


c c g c 


c g g c a 


c c 


1 1 1 


c 


t g a t c 


c g c 


g a c a g c t 


a c g c t c a 


g c g 


t c a a 


g a c c c 


a g 


t c t 


g 


g g a c c 


a a g 


a a c c t g c 


a g c 1 1 c t 


c t c 


t g c a 


g a g c g 


a t 


c c c 


c 


g g a g c 


a c g 


c a g c c c g 


c t c a a g c 


t g g 


t g t a 


c c a c t 


a c 


a t g 


c 


c g c c c 


c c t 


g g a g c c c 


a c t g a a c 


c c t 


c c t c 


c g a g g 


t g 


c c c 


g 


a g c a g 


c c g 


t c t g c c c 


c c c a g a a 


gag 


c c t a 


1 1 a c a 


t c 


t a c 


t 


c c g g g 


g g c 


g a g a a g a 


c c c c t c t 


c c t 


c c a a 


c g t g g 


c c 


a c t 


c 


1 1 c a g 


c a t c t c t g t c 


c t g g a c t 


c c t 


a t g a 


g a a a g 


t c 


a c c 


c 


a g c t g 


c c g g g g c c c a 


t a c g a t g 


c c c 


c g c t 


t 














< 2 1 0 > 28 


















< 2 1 1 > 225 


















< 2 1 2 > PRT 


















< 2 1 3 > Human 


















< 4 0 0 > 28 


















Met Val 


Thr 


Hi s 


Se r 


L y s 


Ph 


e 


Pro 


Al a 


Ala Gly 








5 












10 


Asp Th r 


Se r 


Leu 


Ar g 


L e u 


Ly 


s 


Thr 


Phe 


Se r Se r 






20 












25 




Leu Val 


Val 


As n 


Ala 


Val 


Ar 


g 


L y s 


L e u 


Gin Glu 




35 












40 






Se r Ala 


Val 


Thr 


Gly 


Gly 


Gl 


u 


Al a 


As n 


Leu Leu 


50 










55 








Ala Gly 


Thr 


Phe 


L e u 


I le 


Ar 


g 


As p 


Se r 


Se r Asp 



65 70 75 



Se r 


Me Me 

110 


C y s 


Val 




Hi s 


Leu Me 


As p 


T y r 






125 








Pro 


Glu Ala 


Pro 


A r g 




140 










L e u 


Tyr Thr 


Se r 


Al a 










160 




As n 


L y s C y s 


Thr 


Gl y 








175 






L y s 


Asp Tyr 


L e u 


Glu 






190 








g c c c c c t g g a 


c a c c a g c c t g 


6 0 


tgg 


t g a a c g c 


ag tg 


c g c a a g 


1 2 0 


gcg 


a g g c g a a 


c c t g 


c t g c t c 


180 


egg 


a c c a g c g 


ccacttcttc 


240 


g c a 


t c c a g t g 


tg ag 




3 0 0 


t g c 


c c c g c 1 1 


c g a c t g c g t g 


3 6 0 


c c t 


c c 1 1 c c c 


c t c g 


c c a c c t 


4 2 0 


a g c 


c a c t c c c 


tggg 


a g t c c c 


480 


t c c 


c c c t g g t 


g 1 1 g 


a g c c g g 


540 


g g a 


a g a c c g t 


c a a c g g c c a c 


6 0 0 


t tc 


g g g a g 1 1 


c c t g 


g a c c a g 


6 6 0 










675 


Me t 


Se r Ar g 


Pro 


L e u 








15 






L y s 


Se r Glu 


Ty r 


Gin 






30 








Se r 


Gly Phe 


T y r 


Trp 






45 








L e u 


Se r Ala 


Glu 


Pro 




60 










Gin 


Ar g His 


Phe 


Phe 





Th r Leu Se r V a 1 

Cys Glu Gly Gly 

100 

Pro Val Pro A r g 

115 

Pro Pro Pro Gly 

130 

Ser Glu Val Pro 

145 

Pro Arg A r g Ala 

Val Leu Ser Arg 

no 

Cys Arg Lys Thr 

195 

Gin Leu Pro Gly 

210 

L e u 

225 

< 2 1 0 > 29 
< 2 1 1 > 1524 
< 2 1 2 > DNA 
< 2 1 3 > Human 



< 4 0 0 > 29 












a t g a a c t g c c 


a g c a g c 


t g t g 


g c t g g g c 1 1 


c 


c t a c t c c c c a 


c t g g g g c 1 1 g 


c a g a g g 


t g g c 


g c c c g t g g a 


c 


t a c c t g t c a c 


c c t c t a g a a g 


g a t c t a 


a t a a 


c 1 1 c a a g c c 


a 


g a a g a t a t c a 


c a g g a a g c a t 


c t g a a c 


1 1 c c 


a g t c t c a g g 


t 


c a g c t g g a t g 


a g g c a g c c t c 


g 1 1 g t g 


g c c t 


a g a g g a t c c 


c 


1 1 c a a c c a g a 


c t g g g c c g c t 


g g a g a a 


a g a a 


g c a c c t g a c 


t 


1 1 c c g c a t c t 


ccaccccaca 


c a g c c c 


g g g c 


a g c c c t g c g 


t 


c a a g c c 1 1 c c 


c c c 1 1 g a c c t 


t c c a a g 


a g g t 


g c a g g c t g g 


t 


g c g g c t g a c a 


c g c c a a a g c t 


c g t a c t g 1 1 c 


c a a t a c 1 1 1 


t 


g a t g g g c c t g 


g a c a t c c c a g 


age tgg 


g c a g 


t g t g c a c 1 1 


c 


g a c g a a g a c g 


t a c c g t g g g g 


t g a a c c 


t g c g 


c a t c a 1 1 g c 


a 


g c c c a t g a a g 


gggcactccc 


g a t a 1 1 


c c c a 


g g c c c t c a t 


« 


g c c c c a g t c t 


1 1 1 a a g c t g c 


a c c c a g 


a t g a 


t g t g g c a g g 




a t c c a g g c t c 


g t g a t a a g g g 


a t g a g g 


a a g a 


a g a a g a g a c 


a 


g a g c t g c c c a 


g a a c c c a g t c 


c c a t g c 


c a g a 


c c c 1 1 g c a g 


t 


a g t g a a c t g g 


c g t g g g a a g a 


c c t a t g 


c 1 1 1 


caaggggga 


c 


t a t g t g t g g a 


g g c c c c 1 1 g t 


tccgag 


t g t c 


t g c c c 1 1 1 g 


« 


g a g g g g c t c c 


g t c t a c t c g c 


c t c g a a 


c a c a 


a t g g a 1 1 c a 


c 


1 1 c 1 1 1 a a g g 


a 1 1 a a 1 1 1 c a 


a g a t g t 


c t c c 


t g g c 1 1 c c c 


c 


a a g a a g c t g a 


g a t g c a g c t c 


tctatt 


g g c c 


t c t c a a c c a 


a 


a a g g t g 1 1 c c 


t g g c a g t g g g 


a c g a g c 


t a g c 


c c g a a c t g a 


c 


1 1 c a g c a g c t 


1 1 g 1 1 1 a c g g 


g a g t g c 


c a a a 


c c a g c c c t c 


s 


g c t g c t a t g a 


t a c 1 1 c 1 1 c a 


a g g g c a 


a a g t 


c t a c t g g c g 


c 


c t c a a c c a g c 



Lys Thr Gin Ser Gly Thr Lys 



85 



165 



90 



Ser Phe Ser Leu Gin Ser Asp 

105 

Phe Asp Cys Val Leu Lys Leu 

120 

Ala Pro Ser Phe Pro Ser Pro 

135 

Glu Gin Pro Ser Ala Gin Pro 



150 



155 



Tyr Tyr Me Tyr Ser Gly Gly 



170 



Pro Leu Ser Ser Asn Val Ala 

185 

Val Asn Gly His Leu Asp Ser 

200 

Pro lie Arg Glu Phe Leu Asp 

215 



Asn 


Leu 


Ar g 


1 1 e 


Gin 










95 






Pro 


Ar g 


Se r 


Thr 


Gin 








1 1 0 








Val 


Ty r 


His 


Ty r 


Me t 






125 










Pro 


Thr 


Glu 


Pro 


S e r 




140 












L e u 


Pro 


Gly 


Se r 


Pro 












160 




Glu 


L y s 


1 1 e 


Pro 


Leu 










175 






Thr 


L e u 


Gin 


His 


Leu 








190 








T y r 


Glu 


L y s 


Val 


Thr 






205 










Gin 


Ty r 


As p 


Al a 


Pro 




220 












t g a c 


a g t 


c t c 


a g g c c 


g g g t c 


6 0 


a a t a 


tgg 


g t a 


c c t a c a g a a g 


120 


c c g a 


g g c t c t 


g a g a g c 1 1 1 1 


180 


a t g c 


c a c a a g 


g g c c c 


g c a t g 


240 


a g a c 


c c t 


t a a 


a t a c c 


t g 1 1 g 


300 


t g a a 


c c t 


g c c 


c t c c a 


c c c 1 1 


360 


a g g a 


c t g g a g 


c a a t g t g g c t 


420 


t c c g 


c c t c t c 


c 1 1 c c a t g g c 


480 


gg ag 


a g t c c t 


g g c c c a t g c c 


540 


a g 1 1 


c t g 


g a c 


t g a g g g g a c c 


600 


tggg 


c c a t g c 


t c t g g 


g g c 1 1 


6 6 0 


a c g a 


ggg 


c t a 


c c g g c c c c a c 


7 2 0 


t c t a 


t g g 


c a a 


g a a g a 


g t c c a 


780 


c t g t 


g c c c c c 


a g t g c c c a c a 


840 


a t g c 


c a t g a t 


g c t g g 


g g c c c 


900 


c t g t 


a t c a g a 


1 1 c a g g a c c g 


9 6 0 


c c g g 


a a a c c t 


g g a t g c t g c t 


1020 


gaga 


c a a 


g g t 


g t g g c 


g c t a c 


1080 


a t a g 


g g t a g a 


a c c t a 


a c c t g 


1140 


tc 1 1 


t a a 


ggg 


c t c c g 


g g t a c 


1200 


a c c c 


c a a a c c 


a a t c a a g g g t 


1260 


g 1 1 g 


g c a a g a 


t g g c c 


g a g t c 


1320 


a g c t 


t c g 


a g t 


a g a g a a a g g c 


1380 



tatcccagaa atatttccca caactggatg cactgtcgtc cccggactat agacac tacc 1440 
ccatcaggtg g g a a t a c c a c tccctcaggt a c g g g c a t a a ccttggatac cactctctca 15 0 0 
g c c a c a g a a a c c a c g 1 1 1 g a a t a c 15 2 4 



< 2 1 0 > 30 

< 2 1 1 > 508 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 30 

Met Asn Cys Gin Gin Leu Trp Leu Gly Phe Leu Leu Pro Met Thr Val 

5 10 15 

Ser Gly A r g Val Leu Gly Leu Ala Glu Val Ala Pro Val Asp Tyr Leu 

20 25 30 

Ser Gin Tyr Gly Tyr Leu Gin Lys Pro Leu Glu Gly Ser Asn Asn Phe 

35 40 45 

Lys Pro Glu Asp lie Thr Glu Ala Leu A r g Ala Phe Gin Glu Ala Ser 

50 55 60 

Glu Leu Pro Val Ser Gly Gin Leu Asp Asp Ala Thr A r g Ala A r g Met 
65 70 75 30 

A r g Gin Pro A r g Cys Gly Leu Glu Asp Pro Phe Asn Gin Lys Thr Leu 

85 90 95 

Lys Tyr Leu Leu Leu Gly Arg Trp A r g Lys Lys His Leu Thr Phe A r g 

100 105 110 

lie Leu Asn Leu Pro Ser Thr Leu Pro Pro His Thr Ala Arg Ala Ala 

115 120 125 

Leu Arg Gin Ala Phe Gin Asp Trp Ser Asn Val Ala Pro Leu Thr Phe 

130 135 140 

Gin Glu Val Gin Ala Gly Ala Ala Asp lie Arg Leu Ser Phe His Gly 
145 150 155 160 

Arg Gin Ser Ser Tyr Cys Ser Asn Thr Phe Asp Gly Pro Gly Arg Val 

165 170 175 

Leu Ala His Ala Asp lie Pro Glu Leu Gly Ser Val His Phe Asp Glu 

180 185 190 

Asp Glu Phe Trp Thr Glu Gly Thr Tyr Arg Gly Val Asn Leu Arg lie 

195 200 205 

lie Ala Ala His Glu Val Gly His Ala Leu Gly Leu Gly His Ser Arg 

210 215 220 

Tyr Ser Gin Ala Leu Met Ala Pro Val Tyr Glu Gly Tyr Arg Pro His 
225 230 235 240 

Phe Lys Leu His Pro Asp Asp Val Ala Gly lie Gin Ala Leu Tyr Gly 

245 250 255 

Lys Lys Ser Pro Val lie Arg Asp Glu Glu Glu Glu Glu Thr Glu Leu 

260 265 270 

Pro Thr Val Pro Pro Val Pro Thr Glu Pro Ser Pro Met Pro Asp Pro 

275 280 285 

Cys Ser Ser Glu Leu Asp Ala Met Met Leu Gly Pro Arg Gly Lys Thr 

290 295 300 

Tyr Ala Phe Lys Gly Asp Tyr Val Trp Thr Val Ser Asp Ser Gly Pro 
305 310 315 320 



G 1 y Pro Leu 


Phe 


Ar g 


Val 


Se r 


Al a 


L e u 


Trp Glu 






325 










330 


Leu Asp Ala 


Al a 


Va 1 


Tyr 


Se r 


Pro 


Ar g 


Thr Gin 




340 










345 




Lys G 1 y Asp 


L y s 


Va 1 


Trp 


Ar g 


Ty r 


1 1 e 


Asn Phe 


355 










360 






Phe Pro Lys 


L y s 


L e u 


As n 


Ar g 


Val 


Glu 


Pro Asn 


370 








375 








Ty r Tr p Pro 


Leu 


As n 


Gin 


L y s 


Val 


Phe 


Leu Phe 


385 






390 








395 


Trp Gin Trp 


Asp 


Gl u 


L e u 


Al a 


Ar g 


Th r 


Asp Phe 






405 










4 1 0 


Pro lie Lys 


Gl y 


L e u 


Phe 


Thr 


Gl y 


Va 1 


Pro Asn 




420 










425 




Met Se r Trp 


Gin 


Asp 


Gl y 


Ar g 


Val 


T y r 


Phe Phe 


435 










440 






Trp Ar g Leu 


As n 


Gin 


Gin 


Leu 


Ar g 


Val 


Glu Lys 


450 








455 








Me Se r His 


As n 


Trp 


Met 


Hi s 


C y s 


Ar g 


Pro Ar g 


465 






4 7 0 








475 


Pro S e r G 1 y 


Gl y 


As n 


Thr 


Thr 


Pro 


Se r 


Gl y Thr 






485 










490 


Th r Th r Leu 


Se r 


Al a 


Thr 


Glu 


Thr 


Thr 


Phe Glu 




500 










505 




< 2 1 0 > 3 1 
















<21 1> 942 
















< 2 1 2 > DNA 
















< 2 1 3 > Human 
















< 4 0 0 > 3 1 
















atggggctgg 


a g g c g 


g c g 


c g c 


g a g c t 


gg ag 


t g c 


g c g g c g c 


c c g c g g g a g g 


c g g a a 


c g c a c g 


c t g c t 


g c t g 


g a c t g c c g c c 


c g c c a c g t g c 


g c g c c 


g c g 


c g g 


c c a g t 


g c c t 


t g g 


a a c g c g c 


g g c c c t c c t g 


c c g c c 


g 1 1 c t c 


g c c t g 


c c t g 


c t g 


c c c g a c c 


g t c c g c g g g g 


a g c t g 


gcg 


eg g g c c g t g g t g 


c t g 


g a c g a g g 


c t c c g g c c c g 


a c a g c c c g g c t 


c a t g t 


g c t g 


c t g 


g c c g c g c 


g g g c c c a c t g 


c c g t g t a c 


tt c 


c t g c g a g g a 


g g c 


1 1 c g a c g 


g a t c t g t g c t 


c t g a g 


g c c 


c c c 


g c c c c t g c g 


c t g 


c c g c c a a 


t c c g a c t c c a 


g g g c t c c t 


g t c 


t a c g a c c a g 


g g t 


g g c c c t g 


1 1 c c t g g g c a 


g c t g c a g t 


c a c 


t c g t c a g a c 


c t g 


c a g g g g c 


g c c g t c c t c a 


a c g t g t c c 


g c c 


a g c t g 


c c c c 


a a c 


c a c 1 1 1 g 


ag t a t c c c t g 


t g g a g g a c 


a a c 


c ag a t 


gg tg 


g ag 


a tc ag tg 


g g c 1 1 c a 1 1 g 


a c t g g 


g tg 


a a g 


a a c a g 


c g g a 


g g c 


c g g g t g c 


a t c t c g c g c t 


c t g c c 


a c c 


a t c 


tgtct 


g g c a 


t a c 


c t c a t g c 


g a c g a g g c c t 


1 1 g a c 1 1 c 


gt t 


a a g c a 


g c g c 


c g g 


g g g g t c a 


a t g g g g c a g c 


t g c t g c a g 


tt t 


g a g a c c c a g 


g t g 


c t g t g t c 



< 2 1 0 > 32 
< 2 1 1 > 314 



Gl y Leu 


Pro 


Gl y 


Asn 








0 0 c 
0 0 0 






Trp Me 


Hi s 


Phe 


Phe 






350 








Lys Met 


Se r 


Pro 


G 1 y 




365 










Leu Asp 

380 


Ala 


Ala 


L e u 




Lys G 1 y 


Se r 


G 1 y 


T y r 










400 




Se r Se r 


Ty r 


Pro 


L y s 








4 1 5 






Gin Pro 


Se r 


Al a 


Al a 






430 








Lys G 1 y 


L y s 


Val 


Tyr 




445 










G 1 y Tyr 


Pro 


Ar g 


A s n 




460 










Thr Me 


As p 


Thr 


Thr 










430 




Gl y Me 


Thr 


L e u 


A s p 








495 






Tyr 










t g g g c a c 


g c t 


g c t g c 


g g g a t 


6 0 


c c 1 1 c c t 


g g c 


c 1 1 c t 


g c c g g 


1 2 0 


t g c t g c g 


g c g 


c c g c g 


c g c g c 


180 


g c g c g c t 


gcg 


g a c g c 


g c c t g 


240 


g c a g t g c c t c 


ggtggcggag 


3 0 0 


t g c t g c a c g a 


g a c c c 


g c g c g 


3 6 0 


g c 1 1 c c a g g g 


c t g c t g t c c c 


4 2 0 


c a g g g g a c a a 


a a c c a 


g c c g c 


480 


t g g a g a t c 1 1 


g c c c t a c c t g 


540 


t g c a g g c c t g 


t g g c a 


t c a c a 


6 0 0 


a g g g c c 1 1 1 1 


c c g c t a c a a g 


6 6 0 


cctggttcca 


g g a g g c c a t a 


1 2 0 


t g g t g c a c t g 


c c a g g 


c g g g t 


1 80 


a g a g t c g 


c c g 


t g t g c 


g g c t g 


84 0 


t c t c c c c c a a 


c 1 1 c a 


g 1 1 1 c 


9 0 0 


a c 








942 



< 2 1 2 > PRT 
< 2 1 3 > Human 



< 4 0 0 > 32 

Met Gly Leu Glu Ala Ala A r g Glu Leu Glu Cys Ala Ala Leu Gly Thr 

5 10 15 

Leu Leu A r g Asp Pro A r g Glu Ala Glu A r g Thr Leu Leu Leu Asp Cys 

20 25 30 

A r g Pro Phe Leu Ala Phe Cys A r g A r g His Val A r g Ala Ala A r g Pro 

35 40 45 

Val Pro Trp Asn Ala Leu Leu A r g A r g A r g Ala A r g Gly Pro Pro Ala 

50 55 60 

Ala Val Leu Ala Cys Leu Leu Pro Asp A r g Ala Leu A r g Thr A r g Leu 
65 70 75 30 

Val A r g Gly Glu Leu Ala A r g Ala Val Val Leu Asp Glu Gly Ser Ala 

85 90 95 

Ser Val Ala Glu Leu A r g Pro Asp Ser Pro Ala His Val Leu Leu Ala 

100 105 110 

Ala Leu Leu His Glu Thr A r g Ala Gly Pro Thr Ala Val Tyr Phe Leu 

115 120 125 

A r g Gly Gly Phe Asp Gly Phe Gin Gly Cys Cys Pro Asp Leu Cys Ser 

130 135 140 

Glu Ala Pro Ala Pro Ala Leu Pro Pro Thr Gly Asp Lys Thr Ser A r g 
145 150 155 160 

Ser Asp Ser A r g Ala Pro Val Tyr Asp Gin Gly Gly Pro Val Glu lie 

165 170 175 

Leu Pro Tyr Leu Phe Leu Gly Ser Cys Ser His Ser Ser Asp Leu Gin 

130 185 190 

Gly Leu Gin Ala Cys Gly Me Thr Ala Val Leu Asn Val Ser Ala Ser 

195 200 205 

Cys Pro Asn His Phe Glu Gly Leu Phe Arg Tyr Lys Ser lie Pro Val 

210 215 220 

Glu Asp Asn Gin Met Val Glu Me Ser Ala Trp Phe Gin Glu Ala Me 
225 230 235 240 

Gly Phe Me Asp Trp Val Lys Asn Ser Gly Gly Arg Val Leu Val His 

245 250 255 

Cys Gin Ala Gly Me Ser Arg Ser Ala Thr Me Cys Leu Ala Tyr Leu 

260 265 270 

Met Gin Ser Arg Arg Val Arg Leu Asp Glu Ala Phe Asp Phe Val Lys 

275 280 285 

Gin Arg Arg Gly Val Me Ser Pro Asn Phe Ser Phe Met Gly Gin Leu 

290 295 300 

Leu Gin Phe Glu Thr Gin Val Leu Cys His 
305 310 



< 2 1 0 > 33 

< 2 1 1 > 1152 
< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 
a t g a a 
g c g c g 
g g c t c 
t c g g c 
^uu 
g a g g a 
c g g g t 
g tgg a 
t g t g g 
g a a a t 
g c c a a 
a c c c a 
c a c 1 1 
g t c c a 
a c c a a 
t c g c c 
a c g c c 
c a 1 1 1 
c t g g c 
g c c a c 



g g t c a 
c t g c g 
g c t c a 
g c g c t 
c g t c g 
g a g c g 
c t a c t 
t g t a a 
a a a a c 
c c 1 1 c 
c 1 1 g c 
c c t a c 
t c a a g 
c t g t g 
g c a g t 
c a a c t 
c a a c c 
g c a g a 
a c c g g 
a t c c t 



c g t c g 



a c g t c 
a c g t g 
c g g c c 
c c g c g 
t c c t c 
a a c c c 
c a g 
c c 1 1 c 
a c a t c 
a c t a c 
a a g c a 
a g g c t 
t c c g c 
1 1 g g c 
c c c a g 
c a c t g 
t g c c t 
g c 



c t c g a 
c t c g a 
a a c c t 
c t g c c 
g t g g t 
c g t g t 
a a a g g 
a 1 1 1 c 
a a a 
c t c t a 
a c a g c 
a a a t g 
a t a g a 
g g g a t 
c t g a a 
1 1 c a t 
c c t c c 
a g c c c 
a c c c a 



c g g g c 
c t g c c 
c a a c t 
c g a c g 
g g t g c 
c g t c c 
g g g a t 
a c a a g 
t g t c a 
c c t t g 
c c t g c 
g a t c c 
c 1 1 c a 
c t c c c 
uug 

g g g c c 
c t c c t 
t g a c a 
c t c a a 



g c c a g 
g g c c c 
c g g t g 
a g g c g 
t g g a c 
t c a c c 
a t g a g 
a g a a g 
g c t a c 
g a a g t 
t g a a t 
c t g t g 
1 1 g a c 
g 1 1 c a 
c c 1 1 c 
a g c t c 
g c c a a 
t g c a g 
c a g t c 



c t g c g c a a g a 
t a t c t g g c c t 
g t g c t g c g g c 
g c g c g c g c g c 
c a g g g c a g c c 
t c g c t a c t c g 
a c 1 1 1 c t a c t 
a 1 1 g a g a g t g 
a g g c c a g c 1 1 
g c c t a c c a t g 
g t c t c c c g a c 
g a a g a c a g c c 
t g t g t c a g g g 
c c c a c c a t c t 
g a 1 1 a c a t c a 
c t g c a g t a c g 
g g g g a g g c a g 
g g t g c c t a c t 
t c a g a g c t c a 



t g c t c c g c a a 
t c g c t g c c t c 
g g g c c c g g g g 
g g c t c c t g c a 
g c c a c t g g c a 
c 1 1 g c c t a c c 
c g g a a t a t c c 
a g a g a g c c c t 
atgaccaggg 
c a t c c a a g t g 
g g a c c t c c g a 
a c a c g g c t g a 
a a a a g g g a g g 
g c a t g g c 1 1 a 
a g c a g a g g a g 
a a t c t g a g a t 
c a g g c t c 1 1 c 
g c a c a 1 1 c c c 
g c a g a a g c c c 



g g a g g c g g c g 
g a a c g t g c g c 
c g g c g c g g t g 
g g a g g g c g g c 
g a a g c t g c g a 
c g c c g g c c c g 
t g a g t g 1 1 g c 
c a t c ag c c ag 
t g g c c c a g 1 1 
c g a g 1 1 c c t c 
g g c c t g c a t g 
c a 1 1 a g c t c c 
c a a g g t c c t g 
c c 1 1 a t g a a g 
g a g c a t g g t c 
c c t g c c c t c c 
a c t g a t a g g c 
t g c c t c g g t g 
t g t g g c a a c g 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
7 80 



900 
960 
1020 



140 
152 



< 2 1 0 > 34 

< 2 1 1 > 384 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 34 
Met Lys Val 

L y s G 1 u Ala 

Ala Phe Ala 

35 

Ser Val Val 

50 

Val Leu Pro 

65 

Gly Gly Val 

Gin Lys Leu 



Th r Ser 

5 

Ala Ala 

20 

Ala Ser 

Leu Ar g 

Asp G 1 u 

Ala Ala 

85 

Ar g G 1 u 

100 

Leu Ala Cys Leu Pro 

115 

Tyr Glu Thr Phe Tyr 



Pro lie Ser 

145 

Cys Gly Lys 



Gin Glu 

Pro Val 

165 



Leu Asp Gly 

A r g Cys Val 

Asn Val Arg 

40 

Arg Ala Arg 

55 

Ala Ala Arg 

70 

Val Val Val 

Glu Ser Ala 

Ala Gly Pro 

120 

Ser Glu Tyr 

135 

Lys lie Glu 

150 

Val Asn Val 



Arg Gin Leu Arg 

10 

Va 1 Leu Asp Cys 

25 

Gly Ser Leu Asn 

Gly Gly Ala Val 

60 

Ala Arg Leu Leu 

75 

Leu Asp Gin Gly 

90 

Al a Arg Val Val 

105 

Arg Val Tyr Phe 

Pro Glu Cys Cys 

140 

Ser Glu Arg Ala 

155 

Ser Tyr Arg Pro 

170 



Lys Me t Leu Arg 

15 

Arg Pro Tyr Leu 



Val Asn Leu Asn 

45 

Ser Ala Arg Tyr 

Gin Glu Gly Gly 

80 

Ser Arg His Trp 

95 

Leu Thr Ser Leu 

110 

Leu Lys Gly Gly 

125 

Val Asp Val Lys 

Leu Me Ser Gin 

160 

Ala Tyr Asp Gin 

175 



Gly Gly Pro 

His Ala Se r 

195 

Leu Asn Va 1 

210 

Tyr Lys Trp 

225 

His Phe Gin 

Gly Lys V a 1 

lie Cys Me t 

275 

Ala Phe Asp 

290 

Gly Phe Met 

305 

Th r Pro Asn 

Se r Leu lie 

Tyr Cys Th r 

355 

Thr Val Ser 

370 



Val Glu 

180 

Lys Cys 
Se r 



lie Leu Pro 

Glu Phe Leu 

200 

Ar g Thr Ser 

215 

Val Glu Asp 

230 

lie Asp Phe 

His Cys Glu 

Leu Met Lys 

280 

Lys Gin A r g 

295 

Leu Leu Gin 

310 

Pro Pro Ser 

Leu Gin Thr 



lie Pro 

Glu Ala 

245 

Leu Val 

260 

Ala Tyr 

Tyr lie 

Gly Gin 

Pro Gin 

325 

Gly His 

340 

Phe Pro Ala Ser Val 

Glu Leu 



360 



Ser Ar g Ser 

375 



Phe Leu Tyr Leu 

185 

Ala Asn Leu Hi s 

Glu Ala Cys Met 

220 

Ser His Thr Ala 

235 

lie Asp Cys Val 

250 

Ala Gly lie Ser 

265 

Thr Lys Gin Phe 

Arg Ser Met Val 

300 

Tyr Glu Ser Glu 

315 

Cys Gin Gly Glu 

330 

Leu Ser Pro Asp 

345 

Leu Ala Pro Val 

Pro Val Ala Thr 

380 



Gly Ser Ala Tyr 

190 

lie Thr Ala Leu 

205 

Thr His Leu His 

Asp lie Ser Ser 

240 

Arg Glu Lys Gly 

255 

Arg Ser Pro Thr 

270 

Arg Leu Lys Glu 

285 

Ser Pro Asn Phe 

lie Leu Pro Ser 

320 

Ala Ala Gly Ser 

335 

Met Gin Gly Ala 

350 

Pro Thr His Ser 

365 

Ala Thr Ser Cys 



< 2 1 0 > 35 

< 2 1 1 > 741 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 3 


5 


















a t g c t c c 


a a a 


a c t c a g c a g t 


g c 1 1 c t g g t g 


c t g g t g a t c a 


g t g c 1 1 c t g 


c 


a a c c c a 


t g ag 


60 


g c g g a g c 


a g a 


a t g a c t c t g t 


g a g c c c c a g g 


a a a t c c c g a g 


t g g c g g c c c 


a 


a a a c t c 


a g c t 


120 


gaag tgg 


t tc 


g 1 1 g c c t c a a 


c a g t g c t c t a 


c a g g t c g g c t 


g c g g g g c 1 1 


t 


t g c a t g 


c c t g 


180 


g a a a a c t 


c c a 


c c t g t g a c a c 


a g a t g g g a t g 


t a t g a c a t c t 


g t a a a t c c t 


t 


c 1 1 g t a 


cage 


240 


g c t g c t a 


a a t 


1 1 g a c a c t c a 


g g g a a a a g c a 


1 1 c g t c a a a g 


a g a g c 1 1 a a 


a 


a t g c a t 


c g c c 


300 


a a c g g g g 


t c a 


c c t c c a a g g t 


c 1 1 c c t c g c c 


a 1 1 c g g a g g t 


g c t c c a c 1 1 


t 


c c a a a g 


g a tg 


360 


a 1 1 g c t g 


a g g 


t g c a g g a a g a 


g t g c t a c a g c 


a a g c t g a a t g 


t g t g c a g c a 


t 


c g c c a a 


gegg 


420 


a a c c c t g 


a a g 


c c a t c a c t g a 


g g t c g t c c a g 


c t g c c c a a t c 


a c 1 1 c t c c a 


a 


c a g a t a 


c t a t 


480 


a a c a g a c 


t tg 


t c c g a a g c c t 


g c t g g a a t g t 


g a t g a a g a c a 


c a g t c a g c a 


c 


a a t c a g 


a g a c 


540 


a g c c t g a 


tgg 


ag a a a a 1 1 g g 


g c c t a a c a t g 


g c c a g c c t c t 


t c c a c a t c c 


t 


g c a g a c 


ag ac 


600 


c a c t g t g 


c c c 


a a a c a c a c c c 


a c g a g c t g a c 


t tcaacagga 


g a c g c a c c a 


a 


t g a g c c 


g c ag 


660 


a a g c t g a 


a a g 


t c c t c c t c a g 


g a a c c t c c g a 


ggtgaggagg 


a c t c t c c c t 


c 


c c a c a t 


c a a a 


720 


c g c a c a t 


c c c 


a t g a g a g t g c 


a 












741 



< 2 1 0 > 36 
< 2 1 1 > 247 
< 2 1 2 > PRT 



< 2 1 3 > Human 



< 4 0 0 > 36 

Met Leu Gin Asn Ser Ala Val Leu Leu Val Leu Val lie Ser Ala Ser 

5 10 15 

Ala Thr His Glu Ala Glu Gin Asn Asp Ser Val Ser Pro A r g Lys Ser 

20 25 30 

A r g Val Ala Ala Gin Asn Ser Ala Glu Val Val A r g Cys Leu Asn Ser 

35 40 45 

Ala Leu Gin Val Gly Cys Gly Ala Phe Ala Cys Leu Glu Asn Ser Thr 

50 55 60 

Cys Asp Thr Asp Gly Met Tyr Asp lie Cys Lys Ser Phe Leu Tyr Ser 
65 70 75 30 

Ala Ala Lys Phe Asp Thr Gin Gly Lys Ala Phe Val Lys Glu Ser Leu 

85 90 95 

Lys Cys lie Ala Asn Gly Val Thr Ser Lys Val Phe Leu Ala lie A r g 

100 105 110 

A r g Cys Ser Thr Phe Gin A r g Met lie Ala Glu Val Gin Glu Glu Cys 

115 120 125 

Tyr Ser Lys Leu Asn Val Cys Ser lie Ala Lys A r g Asn Pro Glu Ala 

130 135 140 

lie Thr Glu Val Val Gin Leu Pro Asn His Phe Ser Asn A r g Tyr Tyr 
145 150 155 160 

Asn A r g Leu Val A r g Ser Leu Leu Glu Cys Asp Glu Asp Thr Val Ser 

165 170 175 

Thr lie A r g Asp Ser Leu Met Glu Lys lie Gly Pro Asn Met Ala Ser 

180 185 190 

Leu Phe His lie Leu Gin Thr Asp His Cys Ala Gin Thr His Pro A r g 

195 200 205 

Ala Asp Phe Asn A r g A r g A r g Thr Asn Glu Pro Gin Lys Leu Lys Val 

210 215 220 

Leu Leu A r g Asn Leu Arg Gly Glu Glu Asp Ser Pro Ser His lie Lys 
225 230 235 240 

Arg Thr Ser His Glu Ser Ala 
245 



< 2 1 0 > 37 

< 2 1 1 > 2 5 8 0 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 37 








a t g g g g c c c t 


g g g g c t g g a a 


a 1 1 g c g c t g g 


a c c 


actgcagtgg 


g c g a c a g a t g 


t g a a ag a a a c 


g ag 


t c c t a c a a g t 


g g g t c t g c g a 


t g g c a g c g c t 


g ag 


g a g a c g t g c t 


t g t c t g t c a c 


c t g c a a a t c c 


g g g 


c g c t g c a 1 1 c 


c t c a g 1 1 c t g 


g a g g t g c g a t 


g g c 


g a g c a a g g c t 


g t c c c c c c a a 


g a c g t g c t c c 


c a g 


t g c a t c t c t c 


g g c a g 1 1 c g t 


c t g t g a c t c a 


g a c 


g c c t c c t g c c 


c g g t g c t c a c 


c t g t g g t c c c 


g c c 



g t c g c c t 


t g c t c c 


t c g c 


eg 


eggegggg 


60 


1 1 c c a g t 


g c c a a g 


a c g g 


g a 


a a t g c a t c 


120 


t g c c a g g 


a t g g c t 


c t g a 


tg 


a g t c c c a g 


180 


g a c 1 1 c a 


g c t g t g 


^^^^ 


c c 


g t g t c a a c 


240 


c a a g t g g 


a c t g c g 


a c a a 


c g 


g c t c a g a c 


300 


g a c g a g t 


1 1 c g c t 


g c c a 


c g 


a t g g g a a g 


360 


c g g g a c t 


g c 1 1 g g 


a c g g 


c t 


c a g a c g a g 


420 


a g c 1 1 c c 


a g t g c a 


a c a g 


c t 


c c a c c t g c 


480 



a t c c c c c a g c 
c c g c a g c g c t 
g a g 1 1 c c a c t 
g a c t g c a a g g 
1 1 c c a g t g c t 
t g c a a g g a c a 
a a g 1 1 c a a g t 
g a c t g c c g g g 
a a c a a c g g c g 
c c c g a c g g c t 
c c c g a c a c c t 
g a ag g c 1 1 c c 
c t c 1 1 c 1 1 c a 
a g c c t c a t c c 
a t c t a c t g g t 
g g c g t c t c 1 1 
g t g g a c t g g a 
g c g g a t a c c a 
g c c a t c g t g g 
a a g a t c a a g a 
c a g t g g c c c a 
a a a c 1 1 c a c t 
g a t g a a a a g a 
a c a g a t a t c a 
1 1 g 1 1 g g c t g 
c c a a g a g g a g 
t g c c t c c c t g 
g g c a t g c t g c 
a c c c a g g a g a 
acaaccaccc 
a c g g t g g a g a 
g a g a a g a a g c 
1 1 c c 1 1 1 g c c 
a t c a a c 1 1 1 g 
a a c c a g g a c g 



t g t g g g c c t g 
g t a g g g g t c t 
g c c t a a g t g g 
a c a a a t c t g a 
c t g a t g g a a a 
tgagcgatga 
g t c a c a g c g g 
a c t g g t c a g a 
g c t g 1 1 c c c a 
t c c a g c t g g t 
g c a g c c a g c t 
a g c t g g a c c c 
c c a a c c g g c a 
c c a a c c t g a g 
c t g a c c t g t c 
c c t a t g a c a c 
t c c a c a g c a a 
a g g g c g t g a a 
t g g a t c c t g t 
a a g g g g g c c t 
a t g g c a t c a c 
c c a t c t c a a g 
g g c t g g c c c a 
t c a a c g a a g c 
a a a a c c t a c t 
t g a a c t g g t g 
c c c c g c a g a t 
t g g c c a g g g a 
c a t c c a c c g t 
g g c c t g 1 1 c c 
t a g t g a c a a t 
c c a g t a g c g t 
t g g g g g t c 1 1 
a c a a c c c c g t 
g c t a c a g c t a 



c g a c a 
1 1 a c g 
c g a g t 
c g a g g 
c t g c a 
a g 1 1 g 
c g a a t 
t g a a c 
c g t c t 
g g c c c 
c t g c g 
c c a c a 
c g a g g 
g a a c g 
c c a g a 
c g t c a 
c a t c t 
g a g g a 
t c a t g 
g a a t g 
c c t a g 
c a t c g 
c c c c t 
c a 1 1 1 
g t c c c 
t g a g a 
c a a c c 
c a t g a 
c a g g c 
c g a c a 
g t c t c 

c c 1 1 c 
c t a t c 

c c c c t 



a c g a c 
t g 1 1 c 
g c a t c 
a a a a c 
t c c a t 
g c t g c 
g c a t c 
c c a t c 
g c a a t 
a g c g a 
t g a a c 
c g a a g 
t c a g g 
t g g t c 
g a a t g 
t c a g c 
a c t g g 
a a a c g 
g c 1 1 c 
g t g t g 
a t c t c 
a t g t c 
t c t c c 
t c a g t 
c a g a g 
g g a c c 
c c c a c 
g g a g c 
t a a a g 
c c t c c 
a c c a a 
c t c t g 
t a t g g 
a g a a g 
c g a g a 



c c c g a c t g c g 
c a a g g g g a c a 
c a c t c c a g c t 
t g c g c t g t g g 
g g c a g c c g g c 
g 1 1 a a t g t g a 
a c c c t g g a c a 
a a a g a g t g c g 
g a c c 1 1 a a g a 
a g a t g c g a ag 
c t g g a g g g t g 
g c c t g c a a g g 
a a g a t g a c g c 
g c t c t g g a c a 
a t c t g c a g c a 
a g g g a c a t c c 
a c c g a c t c t g 
1 1 a 1 1 c a g g g 
a t g t a c t g g a 
g a c a t c t a c t 
c t c a g t g g c c 
a a t g g g g g c a 
1 1 g g c c g t c t 
g c c a a c c g c c 
g a t a t g g t c c 
a c c c t g a g c a 
t c g c c c a a g t 
t g c c t c a c a g 
g t c a g c t c c a 
c g g c t g c c t g 
g c t c t g g g c g 
t c c a 1 1 g t c c 
a a g a a c t g g c 
a c c a c a g a g g 
c a g a t g g t c a 



a a g a t g g c t c 
g t a g c c c c t g 
g g c g c t g t g a 
c c a c c t g t c g 
a g t g t g a c c g 
c a c t c t g c g a 
a a g t c t g c a a 
g g a c c a a c g a 
t c g g c t a c g a 
a t a t c g a t g a 
g c t a c a a g t g 
c t g t g g g c t c 
t g g a c c g g a g 
c g g a g g t g g c 
c c c a g c 1 1 g a 
a g g c c c c c g a 
t c c t g g g c a c 
a g a a c g g c t c 
c t g a c t g g g g 
c g c t g g t g a c 
g c c t c t a c t g 
a c c g g a a g a c 
1 1 g a g g a c a a 
t c a c a g g 1 1 c 
t c 1 1 c c a c a a 
a t g g c g g c t g 
1 1 a c c t g c g c 
a g g c t g a g g c 
c a g c c g t a a g 
g g g c c a c c c c 
a c g 1 1 g c t g g 
t c c c c a t c g t 
g g c 1 1 a a g a a 
a t g a g g t c c a 
g t c t g g a g g a 



g g a t g a g t g g 
ctcggccttc 
t g g t g g c c c c 
c c c t g a c g a a 
g g a a t a t g a c 
g g g a c c c a a c 
c a t g g c t a g a 
a t g c 1 1 g g a c 
g t g c c t g t g c 
g t g t c a g g a t 
c c a g t g t g a g 
c a t c g c c t a c 
c g a g t a c a c c 
c a g c a a t a g a 
c a g a g c c c a c 
c g g g c t g g c t 
t g t c t c t g 1 1 
c a a g c c a a g g 
a a c t c c c g c c 
t g a a a a c a 1 1 
g g 1 1 g a c t c c 
c a t c 1 1 g g a g 
a g t a 1 1 1 1 g g 
c g a t g t c a a c 
c c t c a c c c a g 
c c a g t a t c t g 
c t g c c c g g a c 
t g c a g t g g c c 
g a c a c a g c a c 
t g g g c t c a c c 
c a g a g g a a a t 
g c t c c t c g t c 
c a t c a a c a g c 
c a 1 1 1 g c c a c 
t g a c g t g g c g 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2 0 4 0 
2100 
2160 
2 2 2 0 
2 2 8 0 
2 3 4 0 
2 4 0 0 
2 4 6 0 
2 5 2 0 
2 5 8 0 



< 2 1 0 > 


3 8 


< 2 1 1 > 


860 


< 2 1 2 > 


PRT 


< 2 1 3 > 


Human 


< 4 0 0 > 


3 8 


Met Gl 


y Pro 


Ala Al 


a Ala 



Ala Ala Ala Gly Thr Ala Val Gly Asp Arg Cys Glu Arg Asn Glu Phe 



20 



25 



Gin Cys Gin Asp Gly Lys Cys lie Ser Tyr Lys Trp Val Cys Asp Gly 



35 



40 



45 



Ser Ala Glu Cys Gin Asp Gly Ser Asp Glu Ser Gin Glu Thr Cys Leu 



50 



55 



60 



Ser Val 

65 



Thr Cys Lys Ser Gly Asp 
Trp Ar g 



7 0 

A r g Cys lie Pro Gin P h e 

85 

Asn Gly Ser Asp Glu Gin 

100 

Glu Phe Arg Cys His Asp 

115 

Asp Ser Asp Arg Asp Cys 

130 

Val Leu Thr Cys Gly Pro 
145 150 
lie Pro Gin Leu Trp Ala 

165 

Ser Asp Glu Trp Pro Gin 

180 

Asp Ser Ser Pro Cys Ser 

195 

His Ser Ser Trp 



Cys lie 

210 

Lys Ser 

225 

Phe Gin 

Arg Glu 

Val Thr 

Cys lie 
290 
Trp Ser 

305 



Asp Glu Glu Asn 

230 

Cys Ser Asp Gly 

245 

Tyr Asp Cys Lys 

260 

Leu Cys Glu Gly 

2/5 

Thr Leu Asp Lys 



Phe Ser Cys Gly 

75 

Cys Asp Gly Gin 

90 

Gly Cys Pro Pro Lys Thr 

105 

Gly Lys Cys lie Ser Arg 

120 

Leu Asp Gly Ser Asp Glu 
135 140 
Ala Ser Phe Gin Cys Asn 

155 

Cys Asp Asn Asp Pro Asp 

170 

Arg Cys Arg Gly Leu Tyr 

185 

Ala Phe Glu Phe His Cys 

200 

Arg Cys Asp Gly Gly Pro 
215 220 
Cys Ala Val Ala Thr Cys 

235 

Asn Cys lie His Gly Ser 

250 

Asp Met Ser Asp Glu Val 

265 

Lys Phe Lys Cys 



Pro Asn 

280 
Val Cys 

295 



Asp Glu Pro lie Lys Glu 

310 

His Val 



Asn Asn Gly Gly Cys Ser 

325 

Glu Cys Leu Cys Pro Asp 

340 

Glu Asp lie Asp Glu Cys 

355 

Val Asn Leu Glu Gly Gly 

370 

Leu Asp Pro His Thr Lys 

385 390 
Leu Phe Phe Thr Asn Arg 

405 

Ser Glu Tyr Thr Ser Leu 

420 

Asp Thr Glu Val Ala Ser 

435 

Arg Met lie Cys Ser Thr 

450 



Asn Met Ala Arg 

300 

Cys Gly Thr Asn 

315 

Cys Asn Asp Leu 

330 

Gly Phe Gin Leu Val Ala 



345 



Pro Asp Thr Cys 



Gin Asp 

360 

Tyr Lys Cys Gin Cys Glu 
375 380 
Ala Cys Lys Ala Val Gly 

395 

His Glu Val Arg Lys Met 

410 

lie Pro Asn Leu Arg Asn 

425 

lie Tyr Trp Ser 



Asn Arg 
440 
Gin Leu 

455 



Gly Arg Val Asn 

80 

Val Asp Cys Asp 

95 

Cys Ser Gin Asp 

110 

Gin Phe Val Cys 

125 

Ala Ser Cys Pro 

Ser Ser Thr Cys 

160 

Cys Glu Asp Gly 

175 

Val Phe Gin Gly 

190 

Leu Ser Gly Glu 

205 

Asp Cys Lys Asp 

Arg Pro Asp Glu 

240 

Arg Gin Cys Asp 

255 

Gly Cys Val Asn 

270 

His Ser Gly Glu 

285 

Asp Cys Arg Asp 

Glu Cys Leu Asp 

320 

Lys lie Gly Tyr 



0 0 



5 



Asp Arg Ala His 

460 



Gin Arg Arg Cys 

350 

Ser Gin Leu Cys 

365 

Glu Gly Phe Gin 

Ser lie Ala Tyr 

400 

Thr Leu Asp Arg 

415 

Val Val Ala Leu 

430 

Asp Leu Ser Gin 

445 

Gly Val Ser Ser 



Ty r Asp Th r 

465 

Va 1 Asp Trp 

Thr Val Ser 

Ar g G 1 u As n 

515 

Gly Phe Met 

530 

Gly Gly Leu 

545 

Gin Trp Pro 

Trp Val Asp 

Gly As n Ar g 

595 

Phe Ser Leu 



Val lie Ser 

470 

lie His Ser 

485 

Val Ala Asp 

500 

Gly Ser L y s 

Ty r Trp Thr 

As n Gly Val 

550 

As n Gly lie 

565 

Ser L y s Leu 

580 

L y s Thr lie 

Ala Val Phe 



Arg Asp lie Gin Ala Pro 

475 

Asn Me Tyr Trp Thr Asp 

490 

Thr Lys Gly Val Lys Arg 

505 

Ala lie Val Val 



Ala lie Phe Ser 

630 

Ala Glu Asn Leu 

645 

Thr Gin Pro Arg 

660 

Gly Gly Cys Gin 

675 

Ser Pro Lys Phe 

Asp Met Arg Ser 

710 

Glu Thr Ser Thr 

725 

Gin His Thr Thr 

740 

Ala Thr Pro Gly 

755 

Ala Leu Gly Asp 



Gly Thr Pro Ala 

540 

Tyr Ser Leu Val 

555 

Asp Leu Leu Ser 

570 

lie Ser Ser lie 

585 

Asp Glu Lys Arg 



Asn Glu 

625 

Leu Leu 

Asn Leu 

Ser Asn 

Pro His 

690 

Ala Arg 

705 

Thr Gin 

Arg Thr 

Pro Gly 

His Gin 

770 

Ser Ser Val Arg Ala Leu Ser Me 

785 790 

Phe Leu Cys Leu Gly Val Phe Leu 

805 

Asn Me Asn Ser Me Asn Phe Asp 

820 

Glu Asp Glu Val His Me Cys His 
835 840 
Gin Met Val Ser 



Pro Arg 

520 

Asp Trp 

535 

Asp Me 

Thr Leu 

His Ser 

Leu Glu 

600 

Glu Asp Lys Val Phe Trp 

615 620 
Ala Asn Arg Leu Thr Gly 

635 

Leu Ser Pro Glu Asp Met 

650 

Gly Val Asn Trp Cys Glu 

665 

Tyr Leu Cys Leu Pro Ala 

680 

Thr Cys Ala Cys Pro Asp 
695 700 
Cys Leu Thr Glu Ala Glu 

715 

Val Arg Leu Lys Val Ser 

730 

Thr Arg Pro Val Pro Asp 

745 

Thr Val Glu Me 



Leu Thr 

760 
Val Ala 

775 



Ser Arg 

850 



Leu Glu 

855 



Gly Arg Gly Asn 

780 

Val Leu Pro Me 

795 

Leu Trp Lys Asn 

810 

Asn Pro Val Tyr 

825 

Asn Gin Asp Gly 

Asp Asp Val Ala 

860 



Asp Gly Leu Ala 

480 

Ser Val Leu Gly 

495 

Lys Thr Leu Phe 

510 

Asp Pro Val His 

525 

Lys Me Lys Lys 

Thr Glu Asn Me 

560 

Gly Arg Leu Tyr 

575 

Asp Val Asn Gly 

590 

Leu Ala His Pro 

605 

Thr Asp Me Me 

Ser Asp Val Asn 

640 

Val Leu Phe His 

655 

Arg Thr Thr Leu 

670 

Pro Gin Me Asn 

685 

Gly Met Leu Leu 

Ala Ala Val Ala 

720 

Ser Thr Ala Val 

735 

Thr Ser Arg Leu 

750 

Val Thr Met Ser 

765 

Glu Lys Lys Pro 

Val Leu Leu Val 

800 

Trp Arg Leu Lys 

815 

Gin Lys Thr Thr 

830 

Tyr Ser Tyr Pro 

845 



< 2 1 0 > 39 

< 2 1 1 > 1320 
< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 39 
a t g g a a c a a c 
g g a c c c a g g g 
gttgtcgccg 
ctagctcccc 
tgtccacctg 
c ag g a c t a t a 
tcaggtgaag 
gaaggcacct 
c c c a g a g g g a 
a a a g a a t c a g 
a g c c c a g g g a 
g c a g c c g t a g 
c 1 1 c c 1 1 a c c 
a g c t c a c a a c 
c c c a c c c a g g 
a a c a t g 1 1 g t 
c a g a g g a g g a 
t g c 1 1 c g a t g 
1 1 g g g c c t c a 
a c c 1 1 g t a c a 
a c c c t g c t g g 
c a c 1 1 g 1 1 g a 



g g g g a c a g a a 
a g g c g c g g g g 
c g g t c c t g c t 
a g c a g a g a g t 
g a c a c c a t a t 
g c a c t c a c t g 
t g g a g c t a a g 
t c c g g g a a g a 
t g g t c a a g g t 
g t a c a a a g c a 
c t c c t g c c t c 
t c 1 1 g a 1 1 g t 
t g a a a g g c a t 
g a c c t g g g g c 
t c c c t g a g c a 
c c c c c g g g g a 
g g c t g c t g g t 
a c 1 1 1 g c a g a 
t g g a c a a t g a 
c g a t g c t g a t 
a t g c c 1 1 g g a 
g c t c t g g a a a 



c g c c c c g g c c 
a g c c a g g c c t 
g 1 1 g g t c t c a 
g g c c c c a c a a 
c t c ag a ag a c 
g a a t g a c c t c 
t c c c t g c a c c 
a g a 1 1 c t c c t 
c g g t g a 1 1 g t 
c a g t g g g g a a 
t c c c t g 1 1 c t 
g g c t g t g 1 1 1 
c t g c t c a g g t 
t g a g g a c a a t 
g g a a a t g g a a 
g t c a g a g c a t 
t c c a g c a a a t 
c 1 1 g g t g c c c 
g a t a a a g g t g 
a a a g t g g g t c 
g a c g c t g g g a 
g 1 1 c a t g t a t 



g c 1 1 c i 
g g g c t c c g g g 
g c t g ag t c t g 
c a a a a g a g g t 
g g t a g a g a 1 1 
c 1 1 1 1 c t g c t 
a c g a c c a g a a 
g a g a t g t g c c 
a c a c c c t g g a 
g c c c c a g c t g 
c t c t c a g g c a 
g 1 1 1 g c a a g t 
g g t g g t g g g g 
g t c c t c a a t g 
g t c c a g g a g c 
c t g c t g g a a c 
g a a g g t g a t c 
1 1 1 g a c t c c t 
g c t a a a g c t g 
a a c a a a a c c g 
g a g a g a c 1 1 g 
c t a g a a g g t a 



c c c g g a a a a g 
t c c c c a a g a c 
c t c t g a t c a c 
c c a g c c c c t c 
g c a t c t c c t g 
t g c g c t g c a c 
a c a c a g t g t g 
g g a a g t g c c g 
g t g a c a t c g a 
t g g a g g a g a c 
t c a t c a t a g g 
c 1 1 1 a c t g t g 
a c c c t g a g c g 
a g a t c g t g a g 
c a g c a g a g c c 
c g g c a g a a g c 
c c a c t g a g a c 
g g g a g c c g c t 
a g g c a g c g g g 
g g c g a g a t g c 
c c a a g c a g a a 
a t g c a g a c t c 



g c a c g g c c c a 
c c 1 1 g t g c t c 
c c a a c a a g a c 
a g a g g g a 1 1 g 
c a a a t a t g g a 
c a g g t g t g a t 
t c a g t g c g a a 
c a c a g g g t g t 
a t g t g t c c a c 
g g t g a c c t c c 
a g t c a c a g 1 1 
g a a g a a a g t c 
t g t g g a c a g a 
t a t c 1 1 g c a g 
a a c a g g t g t c 
t g a a a g g t c t 
t c t g a g a c a g 
c a t g a g g a a g 
c c a c a g g g a c 
c t c t g t c c a c 
g a 1 1 g a g g a c 
t g c c a t g t c c 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 



< 2 1 0 > 40 

< 2 1 1 > 440 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 40 

Met Glu Gin Arg Gly Gin Asn Ala Pro Ala Ala Ser Gly Ala Arg Lys 

5 10 15 

Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro Gly Leu 

20 25 30 

Arg Val Pro Lys Thr Leu Val Leu Val Val Ala Ala Val Leu Leu Leu 

35 40 45 

Val Ser Ala Glu Ser Ala Leu lie Thr Gin Gin Asp Leu Ala Pro Gin 

50 55 60 

Gin Arg Val Ala Pro Gin Gin Lys Arg Ser Ser Pro Ser Glu Gly Leu 
65 70 75 80 

Cys Pro Pro Gly His His lie Ser Glu Asp Gly Arg Asp Cys lie Ser 

85 90 95 

Cys Lys Tyr Gly Gin Asp Tyr Ser Thr His Trp Asn Asp Leu Leu Phe 
100 105 110 



C y s Leu 

C y s Th r 
130 

Ar g G 1 u 

145 

Pro Ar g 

G 1 u C y s 

Ala Val 

C y s Se r 
210 

Leu lie 

225 

Leu Pro 

Arg Val 

A s n G 1 u 

Met Glu 
290 

Pro Gly 

305 

Gin Arg 

Th r Leu 

Se r Tr p 

Lys Val 

370 

Met Leu 

385 

Th r Leu 

Lys lie 

Gly As n 



Arg Cys Thr Arg Cys Asp 
115 120 
Thr Thr Arg Asn Thr Val 

135 

Glu Asp Ser Pro Glu Met 

150 

Gly Met Val Lys Val Gly 

165 

Val His Lys Glu Ser Gly 

180 

Glu Glu Thr Val Thr Ser 

195 200 
Leu Ser Gly lie Me Me 

215 

Val Ala Val Phe Val Cys 

230 

Tyr Leu Lys Gly Me Cys 

245 

Asp Arg Ser Ser Gin Arg 

260 

Me Val Ser Me Leu Gin 
2/5 280 
Val Gin Glu Pro Ala Glu 

295 

Glu Ser Glu His Leu Leu 

310 

Arg Arg Leu Leu Val Pro 

325 

Arg Gin Cys Phe Asp Asp 

340 

Glu Pro Leu Met Arg Lys 
355 360 
Ala Lys Ala Glu Ala Ala 

375 

Me Lys Trp Val Asn Lys 

390 

Leu Asp Ala Leu Glu Thr 

405 

His Leu Leu Ser 



Glu Asp 

420 
Ala Asp 

435 



Ser Gly Glu Val 

Cys Gin Cys Glu 

140 

Cys Arg Lys Cys 

155 

Asp Cys Thr Pro 

170 

Thr Lys His Ser 

185 

Ser Pro Gly Thr 

Gly Val Thr Val 

220 

Lys Ser Leu Leu 

235 

Ser Gly Gly Gly 

250 

Pro Gly Ala Glu 

265 

Pro Thr Gin Val 

Pro Thr Gly Val 

300 

Glu Pro Ala Glu 

315 

Ala Asn Glu Gly 

330 

Phe Ala Asp Leu 

345 

Leu Gly Leu Met 

Gly His Arg Asp 

380 

Thr Gly Arg Asp 

395 

Leu Gly Glu Arg 

410 

Ser Gly Lys Phe 

425 



Glu Leu Ser Pro 

125 

Glu Gly Thr Phe 

Arg Thr Gly Cys 

160 

Trp Ser Asp Me 

175 

Gly Glu Ala Pro 

190 

Pro Ala Ser Pro 

205 

Ala Ala Val Val 

Trp Lys Lys Val 

240 

Gly Asp Pro Glu 

255 

Asp Asn Val Leu 

270 

Pro Glu Gin Glu 

285 

Asn Met Leu Ser 

Ala Glu Arg Ser 

320 

Asp Pro Thr Glu 

335 

Val Pro Phe Asp 

350 

Asp Asn Glu Me 

365 

Thr Leu Tyr Thr 

Ala Ser Val His 

400 

Leu Ala Lys Gin 

4 1 5 

Met Tyr Leu Glu 

430 



Ser Ala Met Ser 

440 



< 2 1 0 > 41 

< 2 1 1 > 387 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 41 

atggctcggg gctcgctgcg ccggttgctg cggctcctcg 



t g c t g g g g c t c t g g c t g g c g 



t t g C t g C g C t 




c c g t 


g g c c 


g g 


g g 


a g c 


a a g c 


g c c a g g c a c c g 


c c c c 


c t g 


c t c 


c c g c 


g g c a g c 


1 2 0 


t c c t g g a g c g 




c g g a c c t g 


g a 


c a 


a g t 


g c a t 


g g a c t g c 


g c g t 


c 1 1 g 


c a g g g c 


gcgaccgcac 


180 


a g c g a c 1 1 c t 




g c c t g g g c t g 


eg 


c t g 


cage 


a c c t c c t g c c c 


c c 1 1 


c c g g c t 


g c 1 1 1 g g c c c 


240 


a t c c 1 1 g g g g 




g c g c t c t g 


ag 


c c 


t g a 


c c 1 1 


c g t g c t g 


gggc 


t g c t 


t tc 


tgg 


c 1 1 1 1 1 g g t c 


3 0 0 


t g g a g a c g a t 




g c c g 


c a g g a g 


ag 


a g a 


a g 1 1 


c a c c a c c c c c a 


t a g a 


g g a g a c 


c g g c g g a g a g 


3 6 0 


g g c t g c c c a g 




c t g t g g c g 


c t 


g a 


t c c 


a g 
















387 


< 2 1 0 > 42 
































< 2 1 1 > 129 
































< 2 1 2 > PRT 
































< 2 1 3 > Huma 


n 






























< 4 0 0 > 42 
































Met Ala Ar 


g 


Gly 


Se r 


L e u 


Ar g 


Ar g 


Leu Leu 


Ar g 


L e u 


L e u 


Va 1 


L e u 


G 1 y 










5 










1 0 










1 r 

1 5 






Leu Tr p Le 


u 


Ala 


Leu 


L e u 


Ar g 


Se r 


Val Ala 


Gly 


Glu 


G 1 n 


Al a 


P r o 


G 1 y 








20 












2 5 








3 0 








Thr Ala Pr 


0 


C y s 


Se r 


Ar 


g 


Gly 


Se r 


Se r Trp 


Se r 


Al a 


As p 


Leu 


As p 


L y s 




0 

0 


5 












40 








4 5 










Cy s Met As 


D 


C y s 


Ala 


S e r 


C y s 


Ar g 


Ala Ar g 


P r o 


His 


Se r 


As p 


Phe 


C y s 




50 












55 








60 












Leu Gly C y 


s 


Ala 


Ala 


Ala 


Pro 


Pro 


Ala Pro 


Phe 


Ar g 


Leu 


Leu 


Trp 


P r o 




65 








7 


0 








7 5 










8 0 




Me Leu G 1 


y 


i 

G 1 y 


A 1 a 


L e u 


Se r 


L e u 


Thr Phe 


Va 1 


L e u 


Gly 


Leu 


L e u 


S e r 










85 










90 










95 






Gly Phe Le 


u 


Val 


Trp 


Ar 


g 


Ar g 


C y s 


Ar g Ar g 


Ar g 


Glu 


L y s 


Phe 


Thr 


Thr 








100 












1 0 5 








1 1 0 








Pro lie G 1 


u 


Glu 


Thr 


Gl 


y 


Gly 


Glu 


Gly C y s 


P r o 


Al a 


Va 1 


Al a 


L e u 


I 1 e 




115 












120 








1 2 5 










Gin 
































< 2 1 0 > 43 
































< 2 1 1 > 1401 
































< 2 1 2 > DNA 
































< 2 1 3 > Human 






























< 4 0 0 > 43 
































a t g g a g t a c a 




tg ag 


c a c t 


g g 


a a 


g t g 


a c a a 


t a a a g a a 


gaga 


1 1 g a 


1 1 1 


att 


aatt 


a a a c a t 


6 0 


1 1 a a a t g t g t 




c t g a t g t a a t 


ag 


a c a 


1 1 a t 


g g a a a a t 


c 1 1 1 


a t g c 


a a g 


t g a 


a g a g 


c c a g c a 


1 2 0 


g 1 1 1 a t g a a c 




c c a g 


t c t a a t 


g a 


c c a 


t g t g 


t c a a g a c a g t a 


a t c a 


a a a c g a 


t g a g 


c g 1 1 c t 


180 


a a g t c t c t g c 




t g c 1 1 a g t 


g g 


c c 


a a g 


a g g t 


a c c a t g g 1 1 g t 


c a t c 


a g t c a g 


a t a t g g a a c t 


240 


g t g g a g g a 1 1 




t g c 1 1 g c 1 1 1 


tg 


c a a 


a c c a 


t a t a t c c a a c a 


c t g c 


a a a g c a 


1 1 1 1 1 a t g g a 


300 


c a a c g a c c a c 




ag g a a t c t 


gg 


a a 


1 1 1 


t a 1 1 


a a a c a t g g t c a 


t c a c 


t c c c c a 


a a a t g g a c g t 


360 


t a c c a a a t a g 




a 1 1 c c g a t g t 


tc 


t c c 


t g a t 


c c c c t g g 


a a g c 


t g a c 


1 1 ac ag 


g a a t a 1 1 g g t 


420 


tctgatttta 




1 1 c c t c g g 


g g 


eg 


c c t 


t tgg 


a a a g g t a t a c t 


t g g c 


a c a a g a 


tata 


a a g a c g 


480 


a a g a a a a g a a 




t g g c 


g t g t a a 


a c 


t g a 


t c c c 


a g t a g a t c a a t 


ttaa 


g c c a t c 


t g a t 


g t g g a a 


540 


a t c c a g g c 1 1 




g c 1 1 c c g g 


c a 


eg 


a g a 


a c a t 


c g c a g a g 


c t g t 


a t g g 


c g c 


a g t 


c c t g 


t g g g g t 


600 


g a a a c t g t c c 




a t c t c 1 1 1 a t 


g g 


a a g 


c a g g 


c g a g g g a 


ggg t 


c t g t 


tc t 


g g a 


g a a a c t g g a g 


6 6 0 


a g c t g t g g a c 




c a a t g a g a g a 


a 1 1 1 g 


a a a t 


t a 1 1 1 g g g t g a 


c a a a 


g c a 


tg t 


t c t c a a g g g a 


720 


c 1 1 g a 1 1 1 1 c 




t a c a c t c a a a 


g a a a g 


t g a t 


c c a t c a t 


g a t a 


ttaa 


a c c t a g 


c a a c a 1 1 g 1 1 


780 



ttcatgtcca caaaagctgt tttggtggat t 

gtctattttc ctaaggacct c c g a g g a a c a g 

t g c a g g g g c c a 1 1 c a a c c a a a g c a g a c a t c t 

cagacgggca ccccaccctg ggtgaagcgc t 

t a c a t a a t c c a c a a g c a a g c a c c t c c a c t g g 

a t g a g a g a g c t g a t a g a a g c 1 1 c c c t g g a g a 

gacctactaa aacatgaggc cctgaacccg c 

c t g g a c t c t g c c c t c 1 1 g g a g c g c a a g a g g c 

g a g a a c a 1 1 g c t g a 1 1 c 1 1 c g t g c a c a g g a a 

c a a c g c t c t c t c t a c a t c g a c c t c g g c g c t c 

c c a c c a a c g c 1 1 g a a t a t g g c 



1 1 g g 


c c t a a 


g t g 1 1 c 


a a a t 


g a c c g a a g a t 


84 0 


a g a t 


1 1 a c a 


t g a g c c 


c a g a 


g g t c a t c c t g 


9 0 0 


a c a g 


c c t g g 


g g g c c a 


c g c t 


c a t c c a c a t g 


9 6 0 


a c c c 


t c g c t 


c a g c c t 


a t c c 


c t c c t a c c t g 


1020 


a a g a 


c a 1 1 g 


c a g a t g 


a c t g 


c a g t c c a g g g 


10 8 0 


g a a a 


c c c c a 


a t c a c c 


g c c c 


a a g a g c c g c a 


1140 


c c a g 


a g a g g 


a t c a g c 


c a c g 


c t g t c a g a g t 


1200 


t g c t 


g a g t a 


ggaagg 


a g c t 


g g a a c 1 1 c c t 


1260 


g c a c 


c g a g g 


a a t c t g 


ag a t 


g c t c a a g a g g 


1320 


tggc 


t g g c t 


a c 1 1 c a 


a t c t 


t g 1 1 c g g g g a 


1380 
1401 



< 2 1 0 > 44 

< 2 1 1 > 467 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 44 

Met Glu Tyr Met Ser Thr Gly Ser Asp Asn Lys Glu Glu lie Asp Leu 

5 10 15 

Leu lie Lys His Leu Asn Val Ser Asp Val lie Asp lie Met Glu Asn 

20 25 30 

Leu Tyr Ala Ser Glu Glu Pro Ala Val Tyr Glu Pro Ser Leu Met Thr 

35 40 45 

Met Cys Gin Asp Ser Asn Gin Asn Asp Glu Arg Ser Lys Ser Leu Leu 

50 55 60 

Leu Ser Gly Gin Glu Val Pro Trp Leu Ser Ser Val Arg Tyr Gly Thr 
65 70 75 80 

Val Glu Asp Leu Leu Ala Phe Ala Asn His lie Ser Asn Thr Ala Lys 

85 90 95 

His Phe Tyr Gly Gin Arg Pro Gin Glu Ser Gly lie Leu Leu Asn Met 

100 105 110 

Val lie Thr Pro Gin Asn Gly Arg Tyr Gin lie Asp Ser Asp Val Leu 

115 120 125 

Leu lie Pro Trp Lys Leu Thr Tyr Arg Asn lie Gly Ser Asp Phe lie 

130 135 140 

Pro Arg Gly Ala Phe Gly Lys Val Tyr Leu Ala Gin Asp lie Lys Thr 
145 150 155 160 

Lys Lys Arg Met Ala Cys Lys Leu lie Pro Val Asp Gin Phe Lys Pro 

165 170 175 

Ser Asp Val Glu lie Gin Ala Cys Phe Arg His Glu Asn lie Ala Glu 

180 185 190 

Leu Tyr Gly Ala Val Leu Trp Gly Glu Thr Val His Leu Phe Met Glu 

195 200 205 

Ala Gly Glu Gly Gly Ser Val Leu Glu Lys Leu Glu Ser Cys Gly Pro 

210 215 220 

Met Arg Glu Phe Glu lie lie Trp Val Thr Lys His Val Leu Lys Gly 
225 230 235 240 

Leu Asp Phe Leu His Ser Lys Lys Val lie His His Asp lie Lys Pro 
245 250 255 



Se r As n 


I 1 e 


Va 1 


Phe 


Me t 


Se r 


Thr 


L y s 


Al a 


Va 1 


L e u 


Va 1 


As p 


Phe 


Gl y 








260 












26 5 










270 








Leu Se r 


Va 1 


Gin 


Me t 


Thr 


Glu 


As p 


Va 1 


Ty r 


Phe 


Pro 


L y s 


As p 


L e u 


A r g 






275 












280 










285 










Gl y Thr 


Glu 


I 1 e 


Tyr 


Me t 


Se r 


Pro 


Glu 


Va 1 


1 1 e 


L e u 


C y s 


Ar g 


Gl y 


Hi s 




290 












295 










300 












Se r Thr 


L y s 


Al a 


Asp 


I 1 


\ e 


Ty r 


Se r 


L e u 


Gl y 


Al a 


Thr 


Leu 


1 1 e 


Hi s 


Met 




305 








310 










3 1 5 










320 




Gin Thr 


Gl y 


Thr 


Pro 


Pro 


Trp 


Va 1 


L y s 


Ar g 


Ty r 


Pro 


Ar g 


Se r 


Al a 


T y r 










325 












330 










335 






Pro Se r 


Ty r 


Leu 


Tyr 


1 le 


1 1 e 


Hi s 


L y s 


Gin 


Al a 


Pro 


Pro 


Leu 


Glu 


As p 








340 












34 5 










350 








Me Ala 


As p 


Asp 


C y s 


Se r 


Pro 


Gl y 


Me t 


Ar g 


Glu 


L e u 


1 1 e 


Glu 


Al a 


S e r 






355 












360 










365 










Leu G 1 u 


Ar g 


Asn 


Pro 


Asn 


His 


Ar g 


Pro 


Ar g 


Al a 


Al a 


As p 


L e u 


L e u 


L y s 




3/0 












375 










380 












His Gl u 


Al a 


Leu 


Asn 


Pro 


Pro 


Ar g 


Glu 


As p 


Gin 


Pro 


Ar g 


C y s 


Gin 


S e r 




385 








390 










395 










400 




Leu Asp 


Se r 


Al a 


L e u 


L e u 


Glu 


Ar g 


L y s 


Ar g 


Leu 


L e u 


Se r 


Ar g 


L y s 


Glu 










405 












4 1 0 










4 1 5 






Leu G 1 u 


L e u 


Pro 


Glu 


Asn 


1 1 e 


Al a 


As p 


Se r 


Se r 


C y s 


Thr 


Gl y 


Se r 


Thr 








420 












425 










430 








Glu Glu 


Se r 


Glu 


Me t 


L e u 


L y s 


Ar g 


Gin 


Ar g 


Se r 


L e u 


Tyr 


1 1 e 


As p 


L e u 






435 












440 










445 










Gl y Ala 


L e u 


Al a 


Gl y 


T y r 


Phe 


Asn 


L e u 


Va 1 


Ar g 


Gl y 


Pro 


Pro 


Thr 


L e u 




450 












455 










460 












Glu T y r 


Gl y 
































465 


































< 2 1 0 > 45 
































< 2 1 1 > 1629 
































< 2 1 2 > DNA 
































< 2 1 3 > Human 
































< 4 0 0 > 45 
































a t g g c c g 


egg 


c c a a g g c c g 


a 


g a t g c a g c t g 


a t g 


t c c c c g c 


t g c a 


g a t c t c 


t g a c c c g 1 1 c 


6 0 


g g a t c c t 


t tc 


c t c a 


c t c g c c 


caeca 


t g g a c 


a a c t a c c c t a 


a g c t 


gg agg a 


g a t g a t g c t g 


1 2 0 


c t g a g c a 


a c g 


gggc 


t c c c c a 


g 1 1 c c t c g g c 


g c c 




c c c c 


ag aggg 


c a g c g g c a g c 


1 8 0 


a a c a g c a 


g c a 


g c a g 


c a g c a 


g 


eg 


ggg 


g c g g t 


g g a 


g g c g 


g eg 


g g g g 


egg 


c a g 


c a a c 


a g c a g c 


2 4 0 


a g c a g c a 


g c a 


g c a c 


c 1 1 c a 


a 


c c 


c t c a g g c g 


g a c a c g g 


g eg 


a g c a 


g c c c t a 


c g a g 


c a c c t g 


3 0 0 


a c c g c a g 


a g t 


c 1 1 1 


t c c t g 


a 


c a 


t c t c t c t g 


a a c a a c g 


a g a 


a g g t 


g c t g g t 


gg ag 


a c c a g t 


3 6 0 


t a c c c c a 


g c c 


a a a c 


c a c t c 


g 


a c 


t g c c c c c c 


a t c a c c t 


a t a 


c t g g 


c c g 


c 1 1 


1 1 c c c t gg ag 


420 


c c t g c a c 


c c a 


ac ag 


t g g c a a 


c a 


c c 1 1 g t g g 


c c c 


gage 


c c c 


t c 1 1 


c a g c 1 1 


g g t c a g t g g c 


4 8 0 


c t ag tg a 


g c a 


t g a c 


c a a c c c 


a c 


c g g c c t c c 


t c g 


t c c t 


c ag 


c a c c 


a t c t c c 


a g c g g c c t c c 


5 4 0 


t c c g c c t 


c c g 


c c t c 


c c a g a 


g 


c c 


c a c c c c t g 


a g c t g c g 


c a g 


t g c c 


a t c c a a 


c g a c a g c a g t 


6 0 0 


c c c a 1 1 1 


a c t 


cage 


g g c a c c 


c a 


c c t 


t c c c c 


a c g 


c c g a 


a c a 


c t g a 


catttt 


c c c t 


g a g c c a 


6 6 0 


c a a a g c c 


a g g 


cc t t 


c c c g g 


g 


c t 


c g g 


c a g g g 


a c a 


g c g c 


t c c 


a g t a 


c c c 


g c c 


t c c t 


g c c t a c 


7 2 0 


c c t g c c g 


c c a 


a g g g 


t g g c 1 1 


c c 


ag g 


1 1 c c c 


a t g a t c c 


c c g 


acta 


c c t g t t 


t c c a c a g c a g 


7 8 0 


c aggggg 


a t c 


tggg 


c c t g g g 


c a 


c c c c a g a c 


c a g a a g c 


c c t 


t c c a 


g g g c c t 


g g a g a g c c g c 


84 0 


a c c c a g c 


a g c 


c 1 1 c 


g c t a a c 


c c 


c t c t g t c t 


a c t a 1 1 a 


agg 


c c 1 1 


t g c c a c 


t c a g t c g g g c 


900 



t c c c a 


g g a c c 


t g a a g g c c c t 


c a a t a c c a g c 


t 


a c c a g t c 


c c 


a g c t c a t c a 


a 


a c c c a g 


c c g c 


9 6 0 


a t g c g 


c a a g t 


a c c c c a a c c g 


g c c c a g c a a g 


a 


c g c c c c c 


c c 


acgaacgcc 


c 


1 1 a c g c 


1 1 g c 


1020 


c c ag t 


gg ag t 


c c t g t g a t c g 


c c g c 1 1 c t c c 


c 


g c t c c g a 


eg 


a g c t c a c c c 


g 


c c a c a t 


c c g c 


1080 


a t c c a 


c a c a g 


g c c a g a a g c c 


c 1 1 c c a g t g c 


c 


g c a t c t g 


c a 


t g c g c a a c t 


t 


c a g c c g 


cage 


114 0 


g a c c a 


c c t c a 


c c a c c c a c a t 


c c g c a c c c a c 


a 


c a g g c g a 


a a 


a g c c c 1 1 c g 


c 


c t g c g a 


c a t c 


1200 


t g t g g 


a a g a a 


a g 1 1 1 g c c a g 


g a g c g a t g a a 


c 


g c a a g a g 


g c 


a t a c c a a g a 


t 


c c a c 1 1 


gegg 


1260 


c a g a a 


g g a c a 


a g a a a g c a g a 


c a a a a g t g 1 1 


& 


t g g c c t c 


1 1 


c g g c c a c c t 


c 


c t c t c t 


c t c t 


13 2 0 


t c c t a 


c c c g t 


c c c c g g 1 1 g c 


t a c c t c 1 1 a c 


c 


c g t c c c c 


gg 


1 1 a c t a c c t 


c 


1 1 a t c c 


a t c c 


1380 


c c g g c 


caeca 


c c t c a t a c c c 


a t c c c c t g t g 


c 


c c a c c t c 


c t 


t c t c c t c t c 


c 


c g g c t c 


c t c g 


1440 


a c c t a 


c c c a t 


c c c c t g t g c a 


c a g t g g c 1 1 c 


c 


c c t c c c c 


gt 


c g g t g g c c a 


c 


c a c g t a 


c t c c 


1500 


t c t g t 


t c c c c 


c t g c 1 1 1 c c c 


g g c c c a g g t c 


a 


g c a g c 1 1 


c c 


c 1 1 c c t c a g 


c 


t g t c a c 


c a a c 


15 6 0 


t c c 1 1 


c a g c g 


c c t c c a c a g g 


g c 1 1 1 c g g a c 


a 


t g a c a g c 


a a 


c c 1 1 1 1 c t c 


c 


c a g g a c 


aatt 


1620 


g a a a t 


1 1 g c 




















1629 



< 2 1 0 > 46 

< 2 1 1 > 543 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 46 

Met Ala Ala Ala Lys Ala Glu Met Gin Leu Met Ser Pro Leu Gin lie 

5 10 15 

Ser Asp Pro Phe Gly Ser Phe Pro His Ser Pro Thr Met Asp Asn Tyr 

20 25 30 

Pro Lys Leu Glu Glu Met Met Leu Leu Ser Asn Gly Ala Pro Gin Phe 

35 40 45 

Leu Gly Ala Ala Gly Ala Pro Glu Gly Ser Gly Ser Asn Ser Ser Ser 

50 55 60 

Ser Ser Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Ser Asn Ser Ser 
65 70 75 80 

Ser Ser Ser Ser Thr Phe Asn Pro Gin Ala Asp Thr Gly Glu Gin Pro 

85 90 95 

Tyr Glu His Leu Thr Ala Glu Ser Phe Pro Asp lie Ser Leu Asn Asn 

100 105 110 

Glu Lys Val Leu Val Glu Thr Ser Tyr Pro Ser Gin Thr Thr Arg Leu 

115 120 125 

Pro Pro lie Thr Tyr Thr Gly Arg Phe Ser Leu Glu Pro Ala Pro Asn 

130 135 140 

Ser Gly Asn Thr Leu Trp Pro Glu Pro Leu Phe Ser Leu Val Ser Gly 
145 150 155 160 

Leu Val Ser Met Thr Asn Pro Pro Ala Ser Ser Ser Ser Ala Pro Ser 

165 170 175 

Pro Ala Ala Ser Ser Ala Ser Ala Ser Gin Ser Pro Pro Leu Ser Cys 

180 185 190 

Ala Val Pro Ser Asn Asp Ser Ser Pro lie Tyr Ser Ala Ala Pro Thr 

195 200 205 

Phe Pro Thr Pro Asn Thr Asp lie Phe Pro Glu Pro Gin Ser Gin Ala 

210 215 220 

Phe Pro Gly Ser Ala Gly Thr Ala Leu Gin Tyr Pro Pro Pro Ala Tyr 
225 230 235 240 



Pro Ala 


Al a 


L y s 


Gl y 


G 1 y 


Phe 


Gin 


Va 1 


Pro 


Met 


1 1 e 


Pro 


Asp 


Ty r 


L e u 










245 










250 










255 






Phe Pro 


Gin 


Gin 


Gin 


G 1 y 


Asp 


L e u 


Gl y 


L e u 


Gl y 


Thr 


Pro 


Asp 


Gin 


L y s 








260 










26 5 










270 








Pro Phe 


Gin 


Gl y 


L e u 


G 1 u 


Se r 


A r g 


Th r 


Gin 


Gin 


Pro 


Se r 


L e u 


Thr 


Pro 






275 










280 










285 










Leu Se r 


Thr 


1 1 e 


L y s 


Al a 


Phe 


Al a 


Th r 


Gin 


Se r 


Gl y 


Se r 


Gin 


Asp 


L e u 




2 9 0 










295 










300 












L y s Ala 


L e u 


As n 


Thr 


Se r 


Ty r 


Gin 


Se r 


Gin 


L e u 


1 1 e 


L y s 


Pro 


Se r 


A r g 




305 








3 1 0 










3 1 5 










320 




Met Ar g 


L y s 


Ty r 


Pro 


A s n 


Ar g 


Pro 


Se r 


L y s 


Thr 


Pro 


Pro 


His 


Glu 


A r g 










325 










330 










335 






Pro Ty r 


Al a 


C y s 


Pro 


Va 1 


Gl u 


Se r 


C y s 


As p 


A r g 


A r g 


Phe 


Se r 


Ar g 


S e r 








340 










34 5 










350 








Asp G 1 u 


L e u 


Thr 


Ar g 


Hi s 


1 1 e 


Ar g 


1 1 e 


Hi s 


Thr 


Gl y 


Gin 


L y s 


Pro 


Phe 






355 










36 0 










365 










Gin C y s 


Ar g 


1 1 e 


C y s 


Met 


Ar g 


As n 


Phe 


Se r 


A r g 


Se r 


Asp 


His 


L e u 


Thr 




370 










375 










380 












Thr His 


1 1 e 


Ar g 


Thr 


Hi s 


Thr 


Gl y 


Gl u 


L y s 


Pro 


Phe 


Al a 


C y s 


Asp 


1 1 e 




335 








3 9 0 










395 










400 




C y s G 1 y 


Ar g 


L y s 


Phe 


Al a 


Ar g 


Se r 


As p 


Gl u 


A r g 


L y s 


A r g 


His 


Thr 


L y s 










405 










4 1 0 










4 1 5 






lie His 


L e u 


Ar g 


Gin 


L y s 


As p 


L y s 


L y s 


Al a 


Asp 


L y s 


Se r 


Va 1 


Va 1 


Al a 








420 










4 2 5 










430 








Se r Se r 


Al a 


Thr 


Se r 


S e r 


Leu 


Se r 


Se r 


Ty r 


Pro 


Se r 


Pro 


Va 1 


Al a 


Thr 






435 










440 










445 










Se r Ty r 


Pro 


Se r 


Pro 


Va 1 


Thr 


Thr 


Se r 


Tyr 


Pro 


Se r 


Pro 


Al a 


Thr 


Thr 




450 










455 










460 












Se r Ty r 


Pro 


Se r 


Pro 


Va 1 


Pro 


Thr 


Se r 


Phe 


Se r 


Se r 


Pro 


Gl y 


Se r 


S e r 




465 








470 










4 75 










480 




Thr Ty r 


Pro 


Se r 


Pro 


Va 1 


Hi s 


Se r 


Gl y 


Phe 


Pro 


Se r 


Pro 


Se r 


Va 1 


Al a 










485 










490 










495 






Thr Thr 


Tyr 


Se r 


Se r 


Va 1 


Pro 


Pro 


Al a 


Phe 


Pro 


Al a 


Gin 


Va 1 


Se r 


S e r 








500 










505 










5 1 0 








Phe Pro 


Se r 


Se r 


Al a 


Va 1 


Thr 


As n 


Se r 


Phe 


Se r 


Al a 


Se r 


Thr 


Gl y 


L e u 






5 1 5 










520 










525 










Se r Asp 


Me t 


Thr 


Al a 


Thr 


Phe 


Se r 


Pro 


A r g 


Thr 


1 1 e 


Clu 


1 1 e 


C y s 






530 










535 










540 












< 2 1 0 > 4 


7 






























< 2 1 1 > 1 


1 6 1 






























< 2 1 2 > DNA 






























< 2 1 3 > Human 






























< 4 0 0 > 4 


7 






























a t g a c c g 


g c a 


a a c t c 


g c C 1 


i a g 


a a g c t 


g c c g 


g t g 


a c c a t g a 


g c a g 


1 1 tg 


c t 


a a a c c a a c t g 


6 0 


c c t g a c a a t c 


t g t a c c c c i 


i a g 


g a g a t c c c c 


a g c 


g c g 


c t c a 


a c c t 


c 1 1 c 


t c 


c g g c a 


g c a g c 


1 2 0 


gactcggtag 


t c c a 1 1 a c a a t c a g a t 


g g c t 


a c a g a g 


a a t g 


t a a t 


g g a c a t 


c g g t c t g a c c 


1 8 0 


a a c g a g a a g c 


c c a a c c c g g a a c t c t c 1 1 a c 


t c c 


g g c t c c t 


t c c a 


g c c a g c 


c c c c g g c a a c 


240 


a a g a c c g 


t g a 


c c t a c 


1 1 g i 


i g a a a g 1 1 c g c c 


t tc 


g a c t c c c 


c 1 1 c c a a c t g 


g t g c c a g g a c 


300 



a a c a t c a 


1 1 a 


g c c t c a t g 


ag 


c g 


c c g g 


c a t c 


t t g 




t g c 


c c c c 


g g c t 


t c 


aggg 


g c g c t c 


3 6 0 


a g c a c g c 


a g a 


cgtccacg 


g c 


c a 


g c a t 


gg tg 


c a g 


c c a c c g c 


aggg 


t g a c 


g t 


gg ag 


g c c a t g 


4 2 0 


t a t c c c g 


c g c 


t a c c c c c c t a 


c t c c a a c t g c 


g g c 


g a c c t c t 


a c t c a g a g c c 


cgtgtctttc 


4 8 0 


c a c g a c c 


c c c 


a g g g c a a t c c 


c g g g c t c g c c 


t a 1 1 c c c c c c 


a g g a 1 1 a c c a 


a t c g g c c a a g 


5 4 0 


c c g g c g t 


tgg 


a c ag 


c a a t c t 


c 1 1 c c c c a t g 


a 1 1 c c t g a c t 


a c a a c c t c t a 


c c a c c a c c c c 


6 0 0 


a a c g a c a 


t g g 


g c t c c a 1 1 c c 


gg 


a g c a c a a g 


c c c 1 1 c c a g g 


g c a t 


g g a c c c 


c a t c c g g g t c 


6 6 0 


a a c c c g c 


c c c 


c t a 1 1 a c c c c 


t c t g g a 


g a c c 


a t c a a g g 


c a t 


t c a a a g a c a a 


g c a g 


a t c c a c 


7 2 0 


c c g g g c t 


1 1 g 


g c a g 


c c t g c c 


c c a g c c 


g c c g 


c t c a c c c t c a 


a g c c c a t c c g 


g c c c c g c a a g 


7 8 0 


t a c c c c a 


a c c 


g g c c t a g c a a 


g a c a c c 


g c t c 


c a c 


g a a c g g c 


c c c a c g c g 


tg 


cccggccgag 


84 0 


g g c t g c g 


a c c 


g c c g 


1 1 1 c a g 


c c 


g 1 1 c g g a c 


g ag 


c t g a c c c 


g g c a c c t g c g 


c a t c c a c a c g 


9 0 0 


g g c c a c a 


a g c 


c c 1 1 c c ag 


tg 


c c g g a t c t g c 


a t g c g g a 


g c t 


t c a g c c g c a g 


c g a c c a c c t c 


9 6 0 


a c c a c t c 


a c a 


t c c g 


c a c t c a 


t a c g g g c g a g 


a a g 


c c c 1 1 1 g 


c c t g c g a g 


1 1 


c t g c g g g c g c 


10 2 0 


a a g 1 1 1 g 


c g c 


g c ag 


c g a c 


g a 


g c 


g c a a 


g c g c 


c a c 


g c c a a g a 


t c c a c c t c a a 


g c a a a a g g a g 


10 8 0 


a a g a a g g 


c g g 


a g a a 


g g g c 


g g 


tg 


c a c c c t c t 


g c a t c c t c g g 


c g c c c c c c 


g t 


g t c g 


c t g g c c 


114 0 


c c c g t g g 


t c a 


c c a c c t g c 


g c 


c 






















1161 


< 2 1 0 > 48 
































< 2 1 1 > 387 
































< 2 1 2 > PRT 
































< 2 1 3 > Human 
































< 4 0 0 > 48 
































Met Th r 


p i 
G 1 y 


L y s 


Leu 


Ala 


G 1 u 


L y s 


L e u 


P r o 


Va 1 


Thr 


Me t 


Se r 


Se r 


L e u 










5 












1 0 










1 5 






Leu As n 


G 1 n 


L e u 


Pro 


As p 


As n 


L e u 


Ty r 


P r o 


G 1 u 


G 1 u 


1 1 e 


P r o 


Se r 


Al a 








20 












2 5 










3 0 








Leu A s n 


L e u 


Phe 


Se r 


Gl 


y 


Se r 


Se r 


As p 


Se r 


Va 1 


Va 1 


Hi s 


Tyr 


As n 


G 1 n 






35 












4 0 










4 5 










Me t Ala 


Thr 


Glu 


As n 


Va 


1 


Me t 


As p 


I 1 e 


Gl y 


Leu 


Thr 


As n 


Glu 


L y s 


P r o 




50 












5 5 










6 0 












As n Pro 


Glu 


Leu 


Se r 


Ty 


r 


Se r 


G 1 y 


Se r 


Phe 


G 1 n 


P r o 


A 1 a 


Pro 


Gl y 


As n 




65 








7 


0 










7 5 










80 




L y s Th r 


Val 


Thr 


Tyr 


Le 


u 


G 1 y 


L y s 


Phe 


Al a 


Phe 


As p 


Se r 


P r o 


Se r 


As n 










85 












9 0 










9 5 






T r p C y s 


Gin 


As p 


As n 


1 1 


e 


1 1 e 


Se r 


L e u 


Me t 


Se r 


Al a 


Gly 


I 1 e 


L e u 


G 1 y 








100 












105 










1 1 0 








Val Pro 


Pro 


Ala 


Se r 


Gl 


y 


Ala 


Leu 


Se r 


Thr 


Gin 


Thr 


Se r 


Thr 


Ala 


S e r 






115 












120 










125 










Met Val 


Gin 


Pro 


Pro 


Gl 


n 


Gly 


As p 


Val 


Glu 


Ala 


Me t 


Ty r 


Pro 


Ala 


Leu 




130 












135 










140 












Pro Pro 


Tyr 


Se r 


As n 


Cy 


s 


Gly 


As p 


L e u 


Tyr 


Se r 


Glu 


Pro 


Val 


Se r 


Phe 




145 








150 










155 










160 




His Asp 


Pro 


Gin 


Gly 


As n 


Pro 


Gly 


L e u 


Ala 


Ty r 


Se r 


Pro 


Gin 


As p 


T y r 










165 












170 










175 






Gin Se r 


Ala 


L y s 


Pro 


Ala 


L e u 


As p 


Se r 


As n 


L e u 


Phe 


Pro 


Me t 


lie 


Pro 








180 












185 










190 








Asp Ty r 


As n 


L e u 


Tyr 


His 


His 


Pro 


As n 


Asp 


Me t 


Gly 


Se r 


1 1 e 


Pro 


Glu 






195 












200 










205 










His L y s 


Pro 


Phe 


Gin 


Gly 


Me t 


As p 


Pro 


Me 


Ar g 


Val 


As n 


Pro 


Pro 


Pro 





210 215 220 



lie Thr Pro Leu Glu 

225 

Pro Gly Phe Gly Ser 

245 

A r g Pro A r g Lys Tyr 

260 

A r g Pro His Ala Cys 

275 

Ser Asp Glu Leu Thr 

290 

Phe Gin Cys A r g lie 

305 

Thr Thr His lie Ar g 

325 

Phe Cys Gly A r g Lys 

340 

Lys lie His Leu Lys 

355 

Pro Ser Ala Ser Ser 

370 

Thr Cys Ala 

335 

< 2 1 0 > 49 
< 2 1 1 > 2 8 5 0 
< 2 1 2 > DNA 
< 2 1 3 > Human 



< 4 0 0 > 49 



a tggg 


g a a c g 


egg 


a g c g g g c 


t c c g g g g t c t 


c g g a g c 1 1 1 g 


g g c c c g t a c c 


c a c g c t 


g c t g 


60 


c t g c t 


c g c c g 


egg 


c g c t a c t 


g g c c g t g t c g 


g a c g c a c t c g 


g g c g c c c c t c 


c g a g g a 


g g a c 


120 


g a g g a 


g c t a g 


t g g 


t g c c g g a 


g c t g g a g c g c 


g c c c c g g g a c 


a c g g g a c c a c 


g c g c c t 


c c g c 


180 


c t g c a 


c g c c t 


t tg 


a c c a g c a 


g c t g g a t c t g 


g a g c t g c g g c 


c c g a c a g c a g 


c 1 1 1 1 1 


g g c g 


240 


c c c g g 


c 1 1 c a 


c g c 


t c c a g a a 


c g t g g g g c g c 


a a a t c c g g g t 


c c g a g a c g c c 


g c 1 1 c c 


g g a a 


300 


a c c g a 


c c t g g 


c g c 


a c t g c 1 1 


c t a c t c c g g c 


a c c g t g a a t g 


g c g a t c c c a g 


c t c g g c 


t g c c 


360 


g c c c t 


c a g c c 


tc t 


gcgaggg 


c g t g c g c g g c 


gccttctacc 


t g c t g g g g g a 


g g c g t a 


tttc 


420 


a t c c a 


g c c g c 


t g c 


c c g c c g c 


c a g c g a g c g c 


c t c g c c a c c g 


c c g c c c c a g g 


g g a g a a 


g c c g 


480 


c c g g c 


a c c a c 


t a c 


a g 1 1 c c a 


c c t c c t g c g g 


c g g a a t c g g c 


a g g g c g a c g t 


eggegg 


c a c g 


540 


t g c g g 


g g t c g 


tgg 


a c g a c g a 


g c c c c g g c c g 


a c t g g g a a a g 


c g g a g a c c g a 


a g a c g a 


g g a c 


600 


g a a g g 


g a c t g 


agg 


g c g a g g a 


c g a a g g g g c t 


c a g t g g t c g c 


c g c a g g a c c c 


g g c a c t 


g c a a 


660 


g g c g t 


a g g a c 


a g c 


c c a c a g g 


a a c t g g a a g c 
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a t a 


1 8 0 


c g t a t 


c c a a g 


g c c t g 


g a t g t 


t c c t a 


a a c t g 


a g a g a g c a c t 


g c a g 


gg ag 


c g 


c c c c g g g 


g c c 


2 4 0 


1 1 c c c 


c a g t g 


a g g a g 


a c c c t 




g g c t g 


g g c a g g c g g g 


g c 1 1 


c c t g 


c a 


g a c c c t c 


a a t 


3 0 0 


g c c a c 


a c t g g 


g c t g c 


g t c c t 


g c a c a 


g a c t g 


g c c g a c 1 1 a g 


a g c a 


g c g c 


c t 


c c c c a a g g c c 


3 6 0 


c a g g a 


1 1 1 g g 


a g a g g t c t g g 


g c t g a 


a c a t c 


g a g g a c 1 1 g g 


a g a a 


g c t g 


c a 


g a t g g c g 


agg 


4 2 0 


c c g a a 


c a t c c 


t c g g g c t c a g 


g a a c a 


a c a t c 


t a c t g c a t g g 


c c c a 


g c t g 


c t 


g g a c a a c 


t c a 


4 8 0 


g a c a c 


g g c t g 


a g c c c 


a c g a a 


g g c t g 


g c c g g 


g g g g c c t c t c 


a g c c 


g c c c 


a c 


c c c c a c c 


c c t 


5 4 0 


g c c t c 


g g a t g 


c 1 1 1 1 c a g c g 


c a a g c 


t g g a g 


g g c t g c a g g t 


t c c t 


g c a t 


gg 


c t a c c a t 


c g c 


6 0 0 


1 1 c a t 


g c a c t 


c a g t g g g g c g 


g g t c t 


t c a g c 


a ag tgggggg 


a g a g 


c c c g 


a a 


c c g g a g c 


egg 


660 


a g a c a 


c a g c c 


c c c a c c a g g c 


c c t g a 


g g a a g 


g g g g t g c g c a 


g g a c 


c a g a 


c c 


c t c c a g g 


a a a 


720 


g g c a a 


g a g a c 


t c a t g 


a c c a g 


g g g a c 


a g c t g 


c c c c g g 












756 



< 2 1 0 > 54 

< 2 1 1 > 252 

< 2 1 2 > PRT 

< 2 1 3 > Human 

< 4 0 0 > 54 

Met Gly Val Leu Leu Thr Gin Arg Thr Leu Leu Ser Leu Val Leu Ala 

5 10 15 

Leu Leu Phe Pro Ser Met Ala Ser Met Ala Ala lie Gly Ser Cys Ser 

20 25 30 

Lys Glu Tyr Arg Val Leu Leu Gly Gin Leu Gin Lys Gin Thr Asp Leu 

35 40 45 

Met Gin Asp Thr Ser Arg Leu Leu Asp Pro Tyr lie Arg lie Gin Gly 

50 55 60 

Leu Asp Val Pro Lys Leu Arg Glu His Cys Arg Glu Arg Pro Gly Ala 
65 70 75 80 

Phe Pro Ser Glu Glu Thr Leu Arg Gly Leu Gly Arg Arg Gly Phe Leu 

85 00 95 

Gin Thr Leu Asn Ala Thr Leu Gly Cys Val Leu His Arg Leu Ala Asp 



100 105 110 

Leu Glu Gin A r g Leu Pro Lys Ala Gin Asp Leu Glu Arg Ser Gly Leu 

120 



145 



225 



115 



125 



Asn lie Glu Asp Leu Glu Lys Leu Gin Met Ala Arg Pro Asn lie Leu 



5 



140 



Gly Leu Arg Asn Asn lie Tyr Cys Met Ala Gin Leu Leu Asp Asn Ser 



50 



55 



165 



170 



175 



180 



185 



190 



95 



200 



205 



2 



215 



220 



230 



235 



Gly Lys Arg Leu Met Thr Arg Gly Gin Leu Pro Arg 



60 



Asp Thr Ala Glu Pro Thr Lys Ala Gly Arg Gly Ala Ser Gin Pro Pro 



Thr Pro Thr Pro Ala Ser Asp Ala Phe Gin Arg Lys Leu Glu Gly Cys 



Arg Phe Leu His Gly Tyr His Arg Phe Met His Ser Val Gly Arg Val 



Phe Ser Lys Trp Gly Glu Ser Pro Asn Arg Ser Arg Arg His Ser Pro 



His Gin Ala Leu Arg Lys Gly Val Arg Arg Thr Arg Pro Ser Arg Lys 



245 



250 



240 



< 2 1 0 > 55 

< 2 1 1 > 6 6 0 3 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 55 
a t g g g g g c c a 
g a ag g t g g g g 
c t g c c a g a a g 
g g a t c c c a g t 
t c ag ag c c c a 
a c a c a t c g c a 
g a g c t g c t g a 
a c t g c a g g a g 
t g t a g c g g t c 
a a ag g c c c c a 
a 1 1 g a t g g g c 
t g c c c c a g c g 
g g c t a c g c c g 
g g c a c a t g t g 
a a g c c t c t g t 
t g t g a t g a g g 
g a c c g g g g c c 
t g c g g g a a a c 
t g t g t a t g t g 
t g t c a c a a t c 
g c t g a c t g t g 
g g g c a g t g t g 
a a t g a c t g t c 
a a g g g c t a t g 



t g a c t c a g c t 
t c c t c a a g a a 
a g a a c c a g c c 
g 1 1 c g g t g g a 
g c g a a a g c 1 1 
t c a a c a t c c c 
g c a g a c t g g a 
c a g g c t g c t g 
g g g g c a a c 1 1 
a c t g c t c t g a 
a g t g c a t c t g 
a c t g c a a t g a 
g g g c t g a c t g 
t a g a t g g c 1 1 
g t c t c a a c a a 
g 1 1 1 c a c g g g 
g c t g c a t c a a 
c c a c c t g c c c 
a t g a g g g c 1 1 
g t g g c c g c t g 
g g g a g c t c a a 
t g t g t g a t g a 
a c a g t c g g g g 
a c t g c a g t g a 



g 1 1 g g c a g g t 
a g t c a t c c g g 
a g t g g t g 1 1 1 
t c t g g a g t c a 
t c a g g a g c a c 
c c g c c g g g c c 
g g a g c t g g a g 
t c t c c a g c c t 
c a g c a c t g a a 
g c c c g a a t g t 
t g a c g a c g g c 
c c a g g g c a a g 
c a g c c g t g a a 
g t g t g t g t g c 
1 1 g c t a c a a c 
c g a a g a c t g c 
t g g c a c c t g c 
a c a t g c c t g c 
t g c c g g 1 1 1 g 
t g t a g a c g g g 
g t g t c c c a a t 
g g g c t a t a c t 
c c g c t g t g t c 
c a t g a g c t g c 



g t c 1 1 1 c 1 1 g 

c a c a a g c g a c 
a a c c a c g 1 1 1 
g c c a g t g g g g 
a c a g t a g a t g 
t g t g g c t g t g 
a a c c t g g t g t 
g c c a c a g g c c 
g g a t g t g g c t 
c c a g g c a a c t 
1 1 c a c g g g c g 
t g c g t g a a t g 
a t c t g c c c a g 
c a c g a t g g c t 
c g t g g a c g a t 
a g t g ag c t c a 
t a c t g c g a ag 
c a c a c c c a g g 
g a c t g c a g c g 
c g g t g t g a g t 
g g c t g c a g t g 
g g g g a g g a c t 
g a g g g c a a a t 
c c t a a t g a c t 



c 1 1 1 c c 1 1 g c 

a g a g t g g g g t 
a c a a c a t c a a 
a g a a a g a c c t 
g g g a a a a c c a 
c c g c a g c c c c 
c 1 1 c c c t g a g 
g c 1 1 g g a c a c 
g t g t c t g c g a 
g t c a c c 1 1 c g 
a g g a c t g c a g 
g a g t c t g c a t 
t g c c c t g c a g 
1 1 g c a g g c g a 
g c g t g g a g a a 
t c t g c c c c a a 
a a g g c 1 1 c a c 
g c c g g t g t g a 
a g a a g a g g t g 
g t g a t g a t g g 
g c c a t g g c c g 
g c a g c c a g c t 
g t g t a t g t g a 
g t c a c c a g c a 



c c t c g c t a c c 
g a a c g c c a c c 
g c t g c c a g t g 
g g c a c c g c c t 
g a 1 1 g t c 1 1 c 
t g a t g 1 1 a a g 
g g a g c a a t g t 
c a g g c c c 1 1 c 
a c c t g g c t g g 
a g g c c g g t g c 
c c a g c t g g c t 
c t g 1 1 1 c g a a 
t g a g g a g c a c 
t g a c t g c a a c 
t g a g t g c g t g 
t g a c t g c 1 1 c 
a g g t g a a g a c 
g g a g g g g c a g 
t c c t g c t g a c 
1 1 1 c a c t g g a 
c t g t g t c a a t 
a c g g t g c c c c 
g c a a g g c 1 1 c 
c g g c c g c t g t 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 



g t g a a t g g c a 
t g c c c c a g g g 
g g c 1 1 c a c c g 
c g c t g t g t g a 
c a a a g a t g t c 
c a c g a g g g c t 
1 1 a g g a c a a t 
t c a g a g g t g t 
c t g g c c t g g g 
g a g g g t g g t c 
g a g c t g g a g c 
ag c a 1 1 c c t g 
a a g t c c a t c a 
a c c t g g g a g a 
c t g a g g a g g c 
a t a t c t c t g c 
a c a c g c 1 1 g g 
a t c a c c t g g t 
g a c g t g c c a g 
g g g a a c c t g a 
t c a a g c a a c c 
c g t g 1 1 1 c c c 
g a c a g 1 1 a c a 
c c a a a g a g c c 
t a t g g g a 1 1 g 
g c a g c c a c a g 
c t g a c c c t g c 
c t c c c c a c a g 
agaggcc tgg 
a a g a g c a a g c 
a c c g t g a c t g 
t a t g a g c a c t 
a c c g t g c c t g 
a c a g t c t c c a 
t c c a c a g g g g 
c t c a a a c t c a 
g a g g c t g a c a 
g a c c t g c c t g 
g a c 1 1 c a g c a 
a a c c t c a c a g 
g g a a c c t a t g 
a a t c t c a c g g 
c c 1 1 a c a c a g 
g a g g t c g t c a 
g a t g g c c t c a 
g t g c a g g a g g 
g c t g t g g a c a 
a t c c g g g g c t 
a 1 1 g g a a a c t 
a c c g a t g g g a 



t g t g t g 1 1 1 g 

a c t g c a g c a a 
g c c c t g a c t g 
a t g g g c a g t g 
c c a g t g a c t g 
t c a c a g g c c t 
g c g t c t c g g g 
c t c c t c c c a a 
a c a a t g a g a t 
t g g a a a t g c a 
c t g g t g t g g a 
t c a g c g c c a g 
a g g a g a c a t c 
t c a t c 1 1 c c g 
c a g a g a c c t c 
a c a t ag t g a a 
a t g c c c c c a g 
t c a a g c c c c t 
g a g a c c g t a c 
a g c c t g a c a c 
c a g c c a a a g a 
a g a c a g a t a a 
g a a 1 1 a a g t a 
a a c a a g c c a c 
g a g 1 1 1 c t g c 
a g 1 1 g g a c a c 
t c t g g a a g a c 
g c c a g t g g g t 
a a c c a g g a c a 
c c g c a c g t g t 
a g g 1 1 g g c t g 
1 1 a t c a 1 1 c a 
g c a g c c 1 1 c g 
t c t a t g g g g t 
a a a c t c c c a a 
a c t g g a c t g c 
c a g t a g a g g c 
g g c t c a a a g c 
c a a c c c c t c t 
t g a c c g a g g t 
a c c a g 1 1 1 a c 
1 1 c c t g g c a g 
t c a c c c t g c a 
c a g a g g a t c t 
g a c t c a a c t g 
t c a a c a a a g t 
t c c c g g g c c t 
a t a g a a c a c c 
t a a a t g 1 1 1 c 
t c 1 1 c g a g a c 



t g a t g a c g g c 
c a g g g g c c t c 
t g c a g a a c t c 
c g t g t g c c a t 
t c a t g g c c a g 
g g a c t g t g g c 
c c g c t g c a t c 
a g a c c t c g 1 1 
g c g g g t c a c a 
g 1 1 c c g t g t g 
g t a c 1 1 1 a t c 
g g t g g c c a c g 
t g t g g a a g t g 
g a a t a t g a a t 

I I a c c g g c a a 
a a a c a a t a c c 
c c a g a t c g a g 
g g c t g a g a t c 
c a c c a t c g a t 
t g a g t a c g a g 
g a c c 1 1 c a c a 
c a g c a t c a c c 
t g c c c c c a t c 
a a c c a a a a c c 
t g t g a a g g a a 
g c c c a a g g a c 
a c c g 1 1 g g c c 
g g g a g t g c a g 
g g a g t a c a a t 
g a a g g c a t c c 
g g a t g g c c t c 
g g t g c a g g a g 
g g c t g t g g a c 
g a t c c a g g g c 

I I I g g g a g a g 
tccagaaggg 
a g c c c a g a a c 
a g c c a c t c a t 
c t c t g 1 1 g a a 
t a g c t g g g a t 
t a 1 1 c a g g t c 
c c t g c g 1 1 c c 
c g g c g a g g t c 
c c c a c a g c t g 
g a c c g c a g c t 
g g a g g c a g c c 
c g a g g c t g c c 
a g t a c t c t c t 
t g a c a t a a c t 
c 1 1 1 a c c a 1 1 



t a c a c a g g g g 
t g t g t g g a c g 
tcctgtccaa 
g a a g g a 1 1 1 a 
g g c c g c t g c g 
c a g c a c t c c t 
t g c a a c g a g g 
g tgacagaag 
g a g t a c c 1 1 g 
c c t g g g g a c c 
c g t g t a 1 1 1 g 
t a c 1 1 a c c t g 
g a g t g g g a t c 
a a a g a a g a t g 
a c t g g t c t a g 
c g g g g c c c t g 
g t g a a a g a t g 
g a t g g c a 1 1 g 
c t c a c a g a g g 
g t g t c c c t c a 
a c a g g c c t c g 
c t g g a a t g g a 
t c t g g a g g g g 
a c a c t c a c a g 
g a c a a g g a g a 
c 1 1 c a g g 1 1 1 
a a a 1 1 1 g a c c 
c 1 1 c c a a g a a 
g t c c t c c t g a 
a c t g a a c a a g 
a g a c t c a a c t 
g c c a a c a a g g 
a t a c c g g g c c 
t a t a g a a c a c 
g t c g t g g t g g 
g c c t a t g a g t 
c t c a c c g t c c 
t a t a c c a t c a 
g t c 1 1 g a c a g 
g c t c t c a g a c 
c a g g a g g c t g 
a t g g a a a t c c 
a g g g g c c a c a 
g g ag a 1 1 1 ag 
g a c a a t g c c t 
c a g a a c c t c a 
a c g c c 1 1 a t a 
g c t g a g g c c t 
c c c g a g a g c t 
g a a a 1 1 a 1 1 g 



a a g a c t g c c g 
g a c a g t g c g t 
a t g a c t g c c a 
t g g g c a a a g a 
t g g a c g g c c a 
g c c c c a g t g a 
g c t a c a g c g g 
t g a c g g a a g a 
t c g t g t a c a c 
a g a c g t c c a c 
c c a t c c t g g a 
c a c c t g a a g g 
c t c t a g a c a t 
a g g g a g a g a t 
c t c c t g g g c a 
g c c t g a a g a g 
t c a c a g a c a c 
a g c t g a c c t a 
a c g a g a a c c a 
t c t c c c g c a g 
a t g c t c c c a g 
g g a a t g g c a a 
a c c a c g c t g a 
g t c t g a g g c c 
g c a a t c c a g c 
c t g a a a c t g c 
g c t a c c g c c t 
a c a c c a c 1 1 c 
c a g c c g a g a a 
c c c c t g a g c t 
g g a c c g c g g c 
t g g a g g c a g c 
t c a a g g c t g c 
c a g t g c t c t c 
c c g a g g t g g g 
a c 1 1 1 1 1 c a t 
c a g g a g g a c t 
c c a t c c g c g g 
a g g a g g 1 1 c c 
t g a a c t g g a c 
a c c a g g t g g a 
c agg cc tc ag 
g c a c t c g a c c 
c c g t g t c t g a 
a t g a g c a c 1 1 
c g 1 1 g c c t g g 
g a g t c t c c a t 
c c a c a g c c a a 
t c a a t c t c t c 
a 1 1 c c a a t ag 



g g a t c g c c a a 
c t g t g a g g a c 
t g g c c a g g g t 
c t g c a a g g a g 
g t g c a t c t g c 
c t g c a a c a a c 
a g a a g a c t g c 
g a c g g t c a a c 
g c c c a c c c a c 
c a t c a t c c ag 
g a a c a a g a a g 
c c t g a a a 1 1 c 
t g c 1 1 1 1 g a a 
c a c c a a a a g c 
a g a g t a t g a g 
g g t g a c c a c c 
c a c t g c c 1 1 g 
c g g c a t c a a a 
g t a c t c c a t c 
a g g t g a c a t g 
g a a t c 1 1 c g a 
g g c a g c t a 1 1 
g g 1 1 g a t g 1 1 
g g g a a c t g a a 
g a c c a t c a a c 
a g a g a c c a g c 
c a a 1 1 a c a g t 
c t a t g t c c t g 
a g g c a g a c a c 
g g a a a a c c t c 
t g a c c a g g c c 
t c g g a a c c t c 
t a c g c c 1 1 a t 
t g c t g a g g c c 
c t g g g a t g c c 
t c a g g t g c a g 
g a g g t c c a c a 
g g t c a c t c a g 
a g a t a t g g g a 
c a c g c c a g a t 
a g a g g c t c a c 
g g c t g g c a c t 
c c 1 1 g c t g t a 
g g 1 1 g g c t g g 
t g t c a 1 1 c a g 
c a g c c t c a g g 
c t a t g g g g t g 
a g a a c c t g a a 
c t g g a t g g c t 
g 1 1 g c t g g a g 



1500 
1560 
1620 
1680 
1/40 
1800 
1860 
1920 
1980 
2 0 4 0 
2100 
2160 
2 2 2 0 
2 2 8 0 
2 3 4 0 
2 4 0 0 
2 4 6 0 
2 5 2 0 
2 5 8 0 
2 6 4 0 
2 7 0 0 
2 7 6 0 
2 8 2 0 

2 8 8 0 
2940 

3 0 0 0 
3 0 6 0 
3120 
3180 
3 2 4 0 
3 3 0 0 
3 3 6 0 
3 4 2 0 
3 4 8 0 
3 5 4 0 
3 6 0 0 
3 6 6 0 
3 7 2 0 
3 7 8 0 
3 8 4 0 
3 9 0 0 

3 9 6 0 

4 0 2 0 
4 0 8 0 
4140 
4 2 0 0 
4 2 6 0 
4 3 2 0 
4 3 8 0 
4 4 4 0 



a c 


tg t 


g g 


a a t 


ag 


t a c 


tg 


a 1 1 


ag 


t g c 


c a 


c a g 


a a 


t c c 


c t 


a c g 


g t 


a a c 


gg 


tgg 


c a 


gag 


g a 


a g c 


gg 


c 1 1 


c a 


c c c 


c c 


gg a 


ag 


t tg 


a c 


ag c 


tg 


a t g 


tc 


t g a 


g c 


c a c 


ag 


a g a 


gg 


c t a 


a c 


ag t 


c a 


g tg 


a t 


c a c 


tg 


a a a 


c g 


g a t 


ta 


c c t 


a a 


g a c 


tc 


a g a 


gc 


c a t 


g a 


agg 


gg 


c c c a t 


c t g 


c c 


a g c c a 


t tg 


a t 


t a c a c 


g c a 


a c 


g g a a t 


a c a 


g c 


c a a 


gt 


t c a 


g a 


a a c 


tg 


c c c 


t a 


t g a a t 


c a g 


ag 


c c t 


gg 


c a g 


c c 


c c t 


g a 


gg a 


c c 


c a a 


g g 


a c t 


t a 


tc t 


g a 


a t g 


gg 


t g g 


at 


g g a 


a a g g c 


at 


a t g 


c t 


g a a 


c a 


a a a 


g a g a c 


ag 


c c t 


ct 


g a a 


g g 


t g g 


t c c t t 


c t 


c c a 


a a 


ag g 


g g 


c 1 1 


a a t a a 


c c 


a c a 


1 1 1 g c 


tg 


a g a 


g c a 







a t a a t a t c t c 
1 1 a 1 1 g t c t a 

c c a c g a c a g a 
g g 1 1 c a c a g t 
t g g a 1 1 c t g g 
t g g a g c 1 1 a g 
a a g g g c a t c a 
a c a a c c 1 1 c t 
a a g g g g t c 1 1 
t g g a a a t a a c 
c t g a a t a c g a 
c t a t ag c a a c 
a 1 1 c g g c t a c 
a t g t g c c c a t 
c c a g g c t g g t 
g c 1 1 1 g a g g a 
g c c t g g t g a c 
c c a c t g t g g a 
c g g t g t c c g g 
c a c t g a g a a t 
c a a c a g a c c t 
t c c 1 1 a c c t g 
t g g a t g g c a c 
a c c t g a g c c c 
g c a a t a t g a t 
g c t c c c a a g c 
g t g a t a a g g c 
1 1 g t g 1 1 c c t 
c t g c t g g a 1 1 
t c a c a g c c c a 
1 1 g c t g t c t a 
a g g g g t a c a g 
c c 1 1 1 g a c a a 
t c t g g t a c a g 
g t c a g g g c g t 
t g a a g c t g a g 



t g g t g 
c c t c t 
g g c c c 
1 1 c c 
g a a g c 
a g g c c 
a a c c a 
g g 1 1 1 
c g a c a 
c c t a c 
a a 1 1 g 
a a c a g 
t g t c a 
t a c a g 
g a a a c 
a a g t g 
a g c c a 
c a g 1 1 
g a a c a 
c 1 1 1 g 
c g a 1 1 
g c g a c 
a g t c a 
a t c c a 
c c a g a 
a a t g c 
t c a g g 
g a g a c 



t g a c a 
t g g g a 
g g a c a 
g a a c t 
t a a c t 
a c c a a 



c t g a a 
c t g g a 
t g c c c 
a t g 
t g c t g 
t c a t a 
a g c c c 
c a g a t 
atttt 
1 1 g c c 
a a c t c 
c c a t g 
g c t g g 
g a g g t 
t c a t a 
a a c c t 
a c a t c 
a t g t c 
c a g t g 
c a g a g 
c t c c a 
c c c c c 
a g g a a 
c c c a c 
c c a t c 
t g a a t 
c g c t g 
g c a a a 
a c c g c 
a g t a c 
a g 1 1 c 
c a g c a 
c a g a t 
g t c a c 
g g 1 1 c 
g c a a c 



c g a a c t g c c c 
c 1 1 g c t c c c a 
c 1 1 c t g g a a a 
g c a t c g g a g a 
g a c c c c c a g g 
a c t g g c a 1 1 g 
1 1 g a g g g c t g 
g c c a c c c c a g 
g 1 1 c t c a a a a 
c c c g a a c g t a 
t a t g g a a t a a 
g g c t c c c c a a 
a g g g c a c c c a 
a c a c c c t c c a 
c c t g g c g t g g 
g t c t c a g g g t 
a c t g a c t c a g 
a t c t c c t a c a 
g a g t a t g c t c 
a a a g g g c c c c 
a g a g a c 1 1 g a 
c g g g c a t c a g 
g t c a 1 1 g t g g 
t a c a c a g c c a 
1 1 c a c c a c a a 
g g a g a c a c g a 
g a a g t c 1 1 c t 
a a c g g a c g c g 
a g a g a a g a a t 
g a g c t c c g g g 
a g c g t g g g a g 
g g t g a c t c c a 
t c a g c c a t c a 
c g t g t c a a c c 
c a c t g g a a g g 
1 1 c a g a a a t c 



a t a t c t c a g g 
g c a t c c g g a c 
a c c t a a c c a t 
a t g c c 1 1 1 g a 
a a 1 1 c a c a c t 
g c t a t g a g g t 
a g a 1 1 g 1 1 a c 
a c g g 1 1 1 c c g 
t c a g a g a t a c 
c c a g g g a c 1 1 
g c a a a g g a a g 
a g g a a g t c a t 
c g g c c c a a g t 
t g g t a a c t g t 
a g t a c c 1 1 g t 
c a 1 1 c a c c a c 
a a g c c 1 1 g g c 
c a g g c g a g a a 
t g a c c g a c c t 
a g a a g a g c t c 
c t g c t a c t g a 
t c a c c g g 1 1 a 
g t c c a g a t a c 
a g a t c c a g g c 
1 1 g g a c t c c t 
c c t c t g g c c t 
g t g a c a t g a c 
a g a a c 1 1 c t a 
t c t g g c 1 1 g g 
t g g a c c t g c g 
a t g c c a a g a c 
t g g c c t a c c a 
c c a a c t g t g c 
t g a t g g g g a g 
g c c a c g a a c a 
t tg a aggc ag 



g c t a c c 


c c c t 


4500 


c a a a a c 


c a t c 


4 5 6 0 


1 1 c c g a 


c a 1 1 


4620 


c a g c 1 1 


t c t a 


4 6 8 0 


1 1 c a g g 


a a c c 


4 7 4 0 


t a t g g t 


c t c t 


4 8 0 0 


a g a a g c 


c g a a 


4 8 6 0 


t c t g t c 


c t g g 


4920 


c a a a a a 


g c ag 


4980 


a a c a g g 


t c t c 


5 0 4 0 


g c g a t c 


c c ag 


5100 


1 1 1 c t c 


a g a c 


5160 


gg ag ag 


c 1 1 c 


5 2 2 0 


g g a c g g 


a a c c 


5 2 8 0 


c a g c a t 


c a t c 


5 3 4 0 


a g c t c t 


gg a t 


5 4 0 0 


c a g g t g 


g c ag 


5 4 6 0 


a g t g c c 


a g a a 


5 5 2 0 


c g a g c c 


t g c c 


5 5 8 0 


a a c c a t 


c a c t 


5 6 4 0 


g g 1 1 c a 


g t c g 


5 7 0 0 


c c t g c t 


g g t c 


5 7 6 0 


c a c c t c 


c t a c 


5 8 2 0 


a c t c a a 


tggg 


5 8 8 0 


g t a c c c 


c 1 1 c 


5 9 4 0 


c t a c a c 


c a 1 1 


6 0 0 0 


c t c t g a 


tggg 


6 0 6 0 


c c a a a a 


c t g g 


6 120 


g c t g g a 


c a a c 


6 180 


g g a c c a 


tggg 


6 2 4 0 


t c g c t a 


c a a g 


6 3 0 0 


c a a t g g 


c a g a 


6 3 6 0 


t c t g t c 


c t a c 


6 4 2 0 


a t a t g g 


g g a c 


6 4 8 0 


c t c a a t 


c c ag 


6 5 4 0 


g c g c a a 


a c g g 


6 6 0 0 






6 6 0 3 



< 2 1 0 > 56 

< 2 1 1 > 2 2 0 1 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 56 

Met Cly Ala Met Thr Gin Leu Leu Ala Gly V a 1 Phe Leu Ala Phe Leu 

5 10 15 

Ala Leu Ala Thr Glu Gly Gly Val Leu Lys Lys V a 1 lie Arg His Lys 

20 25 30 

Arg Gin Ser Gly Val Asn Ala Thr Leu Pro Glu Glu Asn Gin Pro Val 
35 40 45 



Val Phe 

50 

Ser Val 

65 



A s n His Val T y r 



385 



As n Me 

55 

Asp Leu Glu Ser Ala Ser 

Phe Gin 



70 

Ser Glu Pro Ser Glu Ser 

85 

Gin lie Val Phe Thr His 

100 

Cys Ala Ala Ala Pro Asp 

115 

Leu Glu Asn Leu Val Ser 

130 

Gly Cys Cys Leu Gin Pro 
145 150 
Cys Ser Gly A r g Gly Asn 

165 

Glu Pro Gly Trp Lys Gly 

180 

Asn Cys His Leu A r g Gly 

195 

Asp Gly Phe Thr Gly Glu 

210 



Lys Leu Pro Val 

60 

Gly Glu Lys Asp 

75 

Glu His Thr Val 

90 

A r g Me Asn Me Pro A r g 

105 

Val Lys Glu Leu Leu Ser 

120 

Ser Leu A r g Glu Gin Cys 
135 140 
Ala Thr Gly A r g Leu Asp 

155 

Phe Ser Thr Glu Gly Cys 

170 

Pro Asn Cys Ser Glu Pro 

185 

Me Asp Gly Gin 



A r g Cys 
200 
Asp Cys 

215 



Cys Asn Asp Gin Gly Lys Cys Val 

225 230 

Gly Tyr Ala Gly Ala Asp Cys Ser 

245 

Ser Glu Glu His Gly Thr Cys Val 

260 

Gly Phe Ala Gly Asp Asp Cys Asn 
275 280 

Arg Gly Arg Cys 



Tyr Asn 

290 



Val Glu 

295 



Phe Thr Gly Glu Asp Cys Ser Glu 

305 310 

Asp Arg Gly Arg Cys Me Asn Gly 

325 

Thr Gly Glu Asp Cys Gly Lys Pro 

340 

Gin Gly Arg Cys Glu Glu Gly Gin 

355 360 

Asp Cys Ser Glu 



Gly Leu 

370 



Lys Arg 

375 



Gly Arg Cys Val Asp Gly Arg Cys 

390 

Cys Gly Glu Leu Lys Cys 

405 

Val Asn Gly Gin Cys Val 

420 

Asp Cys Ser Gin Leu Arg Cys Pro 

435 440 



Ala Asp 

Arg Cys 



Ser Gin Leu Ala 

220 

Asn Gly Val Cys 

235 

Arg Glu Me Cys 

250 

Asp Gly Leu Cys 

265 

Lys Pro Leu Cys 

Asn Glu Cys Val 

300 

Leu Me Cys Pro 

315 

Thr Cys Tyr Cys 

330 

Thr Cys Pro His 

345 

Cys Val Cys Asp 

Cys Pro Ala Asp 

380 

Glu Cys Asp Asp 

395 

Pro Asn Gly Cys 

410 

Cys Asp Glu Gly 

425 

Asn Asp Cys His 



Gly Ser Gin Cys 

Leu Ala Pro Pro 

80 

Asp Gly Glu Asn 

95 

Arg Ala Cys Gly 

110 

Arg Leu Glu Glu 

125 

Thr Ala Gly Ala 

Thr Arg Pro Phe 

160 

Gly Cys Val Cys 

175 

Glu Cys Pro Gly 

190 

Cys Me Cys Asp 

205 

Cys Pro Ser Asp 

Me Cys Phe Glu 

240 

Pro Val Pro Cys 

255 

Val Cys His Asp 

270 

Leu Asn Asn Cys 

285 

Cys Asp Glu Gly 

Asn Asp Cys Phe 

320 

Glu Glu Gly Phe 

335 

Ala Cys His Thr 

350 

Glu Gly Phe Ala 

365 

Cys His Asn Arg 

Gly Phe Thr Gly 

400 

Ser Gly His Gly 

4 1 5 

Tyr Thr Gly Glu 

430 

Ser Arg Gly Arg 

445 



Cys Val 
450 

Cys Se r 
465 

Val As n 

Ar g Asp 

Asp G 1 y 

G 1 u Leu 

530 

Gly Gin 

545 

Gin Ar g 

Gin Cys 

Se r Cys 

Cys lie 
610 

Pro Pro 

625 

Leu Ala 

Thr Pro 

Asp Gin 

Phe lie 

690 

Se r Ala 

705 

Lys Se r 

lie Ala 

Asp G 1 u 

Ar g Gin 
7 70 

lie Val 

785 

Thr Ar g 

Thr Thr 

lie Glu 



G 1 u Gly Lys 

Asp Met Se r 

Gly Met Cys 

485 

Ar g Gin Cys 

500 

Gin Cys Val 

515 

Se r Cys Pro 

Cys Val Cys 

Cys Pro S e r 

565 

lie Cys His 

580 

Pro Se r Asp 

595 

Cys A s n Glu 

Lys Asp Leu 

Trp Asp Asn 

645 

Thr His Glu 

660 

Thr Se r Thr 

675 

Arg Val Phe 

Arg Val Ala 

lie Lys Glu 

725 

Phe Glu Thr 

740 

Gly Glu lie 

755 

Thr Gly Leu 

Lys Asn Asn 

Leu Asp Ala 

805 

Ala Leu lie 

820 

Leu Thr Ty r 

835 



Cys Val 
455 

Cys Pro 

470 

Val Cys 

Pro Arg 

Cys Glu 

Asn Asp 
535 

His Glu 

550 

Asp Cys 

Glu Gly 

Cys Asn 

Gly T y r 

615 

Val Val 

630 

Glu Met 

Gly Gly 

lie Me 

Ala Me 

695 

Thr T y r 

710 

Thr Se r 

Trp Glu 

Thr Lys 

Ala Pro 

775 

Thr Arg 

790 

Pro Se r 

Thr Trp 

Gly Me 



Cys Glu Gin 

Asn Asp Cys 

Asp Asp Gly 

490 

Asp Cys Se r 

505 

Asp Gly Phe 

520 

Cys His Gly 

Gly Phe Met 

His Gly Gin 

570 

Phe Thr Gly 

585 

Asn Leu Gly 

600 

Se r Gly Glu 



Lys Gly Tyr Asp 

His Gly Arg Cys 

480 

Gly Glu Asp Cys 

495 

Gly Leu Cys Val 

510 

Thr Gly Pro Asp Cys Ala 

525 



Gly Phe 

460 
His Gin 

475 

Tyr Thr 

Asn Arg 



Arg Cys Val Asn 

Asp Cys Lys Glu 

560 

Cys Val Asp Gly 

575 

Cys Gly Gin His 

590 

Gin Cys Val Ser Gly Arg 

605 



Gin Gly 

540 
Gly Lys 

555 

Gly Arg 
Leu Asp 



Asp Cys 

620 

Thr Glu Val Thr Glu 



35 



Arg Val Thr 

650 

Leu Glu Met 

665 

Gin Glu Leu 

680 

Leu Glu Asn 

Leu Pro Ala 

Val Glu Val 

730 

Me Me Phe 

745 

Ser Leu Arg 

760 

Gly Gin Glu 

Gly Pro Gly 

Gin Me Glu 

810 

Phe Lys Pro 

825 

Lys Asp Val 

840 



Ser Glu Val Ser 

Glu Thr Val Asn 

640 



Leu Val Val Tyr 

655 



Glu Tyr 
Gin Phe Arg Val Pro Gly 



Glu Pro Gly Val Glu Tyr 

685 

Lys Lys Ser Me Pro Val 



Pro Glu Gly Leu Lys Phe 
715 720 
Glu Trp Asp Pro Leu Asp 

735 

Arg Asn Met Asn Lys Glu 

750 

Arg Pro Glu Thr Ser Tyr 

765 



Tyr Glu 

780 
Leu Lys 

795 



Me Ser Leu His 

Arg Val Thr Thr 

800 



Asp Val Thr Asp 

815 



Val Lys 
Leu Ala Glu Me Asp Gly 



Pro Gly Asp Arg Thr Thr 

845 



lie Asp Leu Thr 

850 

Pro Asp Thr Glu 

865 



Glu Asp Glu Asn Gin Tyr Ser lie Gly Asn Leu Lys 



855 



860 



Tyr Glu Val Ser Leu lie Ser Arg Arg Gly Asp Met 



7 



75 



880 



Ser Ser Asn Pro Ala Lys Glu Thr Phe Thr Thr Gly Leu Asp Ala Pro 



885 



890 



895 



Arg Asn Leu Arg 

900 

Trp Arg Asn Gly 

915 



Arg Val Ser Gin Thr Asp Asn Ser lie Thr Leu Glu 

905 910 
Lys Ala Ala Me Asp Ser Tyr Arg lie Lys Tyr Ala 



920 



925 



Pro lie Ser Gly Gly Asp His Ala Glu Val Asp Val Pro Lys Ser Gin 



5 



940 



Gin Ala Thr Thr 

945 



Lys Thr Thr Leu Thr Gly Leu Arg Pro Gly Thr Glu 



950 



955 



60 



Tyr Gly lie Gly Val Ser Ala Val Lys Glu Asp Lys Glu Ser Asn Pro 



965 



1 



975 



Ala Thr lie Asn 

980 

Val Ser Glu Thr 

995 

Leu Ala Lys Phe 

1010 

Gin Trp Val Gly 

1025 



Ala Ala Thr Glu Leu Asp Thr Pro Lys Asp Leu Gin 



985 



990 



Ala Glu Thr Ser Leu Thr Leu Leu Trp Lys Thr Pro 



000 



005 



Asp Arg Tyr Arg Leu Asn Tyr Ser Leu Pro Thr Gly 



1015 



1020 



Val Gin Leu Pro Arg Asn Thr Thr Ser Tyr Val Leu 



1030 



1035 



1040 



Arg Gly Leu Glu Pro Gly Gin Glu Tyr Asn Val Leu Leu Thr Ala Glu 



045 



050 



055 



Lys Gly Arg His 

1060 

Gin Ala Pro Glu 

1075 

Gl y Leu Arg Leu 

1090 

lie lie Gin Val 

1105 

Thr Val Pro Gly 

Ala Thr Pro Tyr 

1140 

Thr Pro Val Leu 

1155 

Gly Glu Val Val 

1170 

Trp Thr Ala Pro 

1185 

Glu Ala Asp Thr 

Leu Arg Ser Thr 

1220 

lie Thr lie Arg 

1235 



Lys Ser Lys Pro Ala Arg Val Lys Ala Ser Thr Glu 



1065 



1070 



Leu Glu Asn Leu Thr Val Thr Glu Val Gly Trp Asp 



1080 



1085 



Asn Trp Thr Ala Ala Asp Gin Ala Tyr Glu His Phe 



095 



00 



Gin Glu Ala Asn Lys Val Glu Ala Ala Arg Asn Leu 



10 



15 



20 



Ser Leu Arg Ala Val Asp lie Pro Gly Leu Lys Ala 



125 



1130 



1135 



Thr Val Ser Me Tyr Gly Val Me Gin Gly Tyr Arg 



145 



50 



Ser Ala Glu Ala Ser Thr Gly Glu Thr Pro Asn Leu 

1160 1165 

Val Ala Glu Val Gly Trp Asp Ala Leu Lys Leu Asn 

1175 1180 

Glu Gly Ala Tyr Glu Tyr Phe Phe Me Gin Val Gin 



90 



95 



200 



Val Glu Ala Ala Gin Asn Leu Thr Val Pro Gly Gly 



205 



210 



215 



Asp Leu Pro Gly Leu Lys Ala Ala Thr His Tyr Thr 

1225 1230 

Gly Val Thr Gin Asp Phe Ser Thr Thr Pro Leu Ser 

1240 1245 



Val Glu Val Leu Thr Glu Glu Val Pro Asp Met Gly Asn Leu Thr Val 



1250 



1255 



260 



Thr Glu Val Ser Trp Asp Ala Leu A r g Leu Asn Trp Thr Thr Pro Asp 



1265 



1270 



1275 



1280 



Gly Thr Tyr Asp Gin Phe Thr Me Gin Val Gin Glu Ala Asp Gin Val 



285 



290 



295 



Glu Glu Ala His Asn Leu Thr Val Pro Gly Ser Leu A r g Ser Met Glu 

1300 1305 1310 

lie Pro Gly Leu A r g Ala Gly Thr Pro Tyr Thr Val Thr Leu His Gly 

1315 1320 1325 

Glu Val Ar g Gly His Ser Thr A r g Pro Leu Ala Val Glu Val Val Thr 

1330 1335 1340 

Glu Asp Leu Pro Gin Leu Gly Asp Leu Ala Val Ser Glu Val Gly Trp 

1350 



45 



IKK 

ODD 



60 



Asp Gly Leu A r g Leu Asn Trp Thr Ala Ala Asp Asn Ala Tyr Glu His 



1365 



1370 



1375 



Phe Val lie Gin Val Gin Glu Val Asn Lys Val Glu Ala Ala Gin Asn 



85 



90 



Leu Thr Leu Pro Gly Ser Leu A r g Ala Val Asp lie Pro Gly Leu Glu 



95 



1400 



1405 



Ala Ala Thr Pro Tyr A r g Val Ser lie Tyr Gly Val lie A r g Gly Tyr 



1410 



1415 



1420 



A r g Thr Pro Val Leu Ser Ala Glu Ala Ser Thr Ala Lys Glu Pro Glu 



1425 



1430 



1435 



1440 



lie Gly Asn Leu Asn Val Ser Asp lie Thr Pro Glu Ser Phe Asn Leu 



445 



1450 



455 



Ser Trp Met Ala Thr Asp Gly Me Phe Glu Thr Phe Thr Me Glu lie 



1460 



1465 



1470 



Me Asp Ser Asn Arg Leu Leu Glu Thr Val Glu Tyr Asn Me Ser Gly 



1475 



1480 



1485 



Ala Glu Arg Thr Ala His Me Ser Gly Leu Pro Pro Ser Thr Asp Phe 



1490 



1495 



le Val Tyr Leu Ser Gly Leu Ala Pro Ser 



505 



1510 



515 



500 

Arg Thr Lys Thr lie 

1520 



Ser Ala Thr Ala Thr Thr Glu Ala Leu Pro Leu Leu Glu Asn Leu Thr 



1525 



1530 



1535 



lie Ser Asp Me Asn Pro Tyr Gly Phe Thr Val Ser Trp Met Ala Ser 



540 



545 



550 



Glu Asn Ala Phe Asp Ser Phe Leu Val Thr Val Val Asp Ser Gly Lys 



555 



560 



56 



Leu Leu Asp Pro Gin Glu Phe Thr Leu Ser Gly Thr Gin Arg Lys Leu 



1570 



1575 



1580 



Glu Leu Arg Gly Leu Me Thr Gly Me Gly Tyr Glu Val Met Val Ser 
1585 1590 1595 1600 

Gly Phe Thr Gin Gly His Gin Thr Lys Pro Leu Arg Ala Glu Me Val 

1605 1610 1615 

Thr Glu Ala Glu Pro Glu Val Asp Asn Leu Leu Val Ser Asp Ala Thr 

1620 1625 1630 

Pro Asp Gly Phe Arg Leu Ser Trp Thr Ala Asp Glu Gly Val Phe Asp 
1635 1640 1645 



Asn Phe Val Leu Lys lie A r g Asp Thr Lys Lys Gin Ser Glu Pro Leu 



1650 



1655 



660 



Glu lie Thr Leu Leu Ala Pro Glu A r g Thr Arg Asp Leu Thr Gly Leu 



1665 



1670 



1675 



1680 



Arg Glu Ala Thr Glu Tyr Glu Me Glu Leu Tyr Gly lie Ser Lys Gly 



1685 



690 



95 



Arg Arg Ser Gin Thr Val Ser Ala lie Ala Thr Thr Ala Met Gly Ser 



700 



705 



710 



Pro Lys Glu Val lie Phe Ser Asp lie Thr Glu Asn Ser Ala Thr Val 



1715 



1720 



1725 



Ser Trp Arg Ala Pro Thr Ala Gin Val Glu Ser Phe Arg lie Thr Tyr 



1730 



1735 



740 



Val Pro lie Thr Gly Gly Thr Pro Ser Met Val Thr Val Asp Gly Thr 



745 



750 



755 



760 



Lys Thr Gin Thr Arg Leu Val Lys Leu lie Pro Gly Val Glu Tyr Leu 



765 



1770 



1775 



Val Ser lie lie Ala Met Lys Gly Phe Glu Glu Ser Glu Pro Val Ser 



780 



785 



790 



Gly Ser Phe Thr Thr Ala Leu Asp Gly Pro Ser Gly Leu Val Thr Ala 



795 



1800 



1805 



Asn lie Thr Asp Ser Glu Ala Leu Ala Arg Trp Gin Pro Ala lie Ala 



1810 



1815 



1820 



Thr Val Asp Ser Tyr Val Me Ser Tyr Thr Gly Glu Lys Val Pro Glu 



1825 



1830 



1835 



1840 



Me Thr Arg Thr Val Ser Gly Asn Thr Val Glu Tyr Ala Leu Thr Asp 



845 



1850 



855 



Leu Glu Pro Ala Thr Glu Tyr Thr Leu Arg Me Phe Ala Glu Lys Gly 



1860 



1865 



1870 



Pro Gin Lys Ser Ser Thr Me Thr Ala Lys Phe Thr Thr Asp Leu Asp 



1875 



1880 



1885 



Ser Pro Arg Asp Leu Thr Ala Thr Glu Val Gin Ser Glu Thr Ala Leu 



1890 



1895 



900 



Leu Thr Trp Arg Pro Pro Arg Ala Ser Val Thr Gly Tyr Leu Leu Val 



905 



19 10 



9 15 



19 20 



Tyr Glu Ser Val Asp Gly Thr Val Lys Glu Val Me Val Gly Pro Asp 



1925 



1930 



1935 



Thr Thr Ser Tyr Ser Leu Ala Asp Leu Ser Pro Ser Thr His Tyr Thr 



940 



945 



950 



Ala Lys Me Gin Ala Leu Asn Gly Pro Leu Arg Ser Asn Met Me Gin 



955 



960 



965 



Thr Me Phe Thr Thr Me Gly Leu Leu Tyr Pro Phe Pro Lys Asp Cys 



1970 



1975 



1980 



Ser Gin Ala Met Leu Asn Gly Asp Thr Thr Ser Gly Leu Tyr Thr Me 



1985 



1990 



995 



2 0 0 0 



Tyr Leu Asn Gly Asp Lys Ala Gin Ala Leu Glu Val Phe Cys Asp Met 

2005 2010 2015 

Thr Ser Asp Gly Gly Gly Trp Me Val Phe Leu Arg Arg Lys Asn Gly 

2020 2025 2030 

Arg Glu Asn Phe Tyr Gin Asn Trp Lys Ala Tyr Ala Ala Gly Phe Gly 

2035 2040 2045 



Asp A r g A r g 


Glu Glu Ph 


e T r p Leu 


Gly Leu Asp 


Asn Leu Asn 


L y s 


1 1 e 




2 0 5 0 




2 0 5 5 




2 0 6 0 








Thr Ala Gin 


G 1 y Gin T y 


r Glu Leu 


Ar g Val Asp 


Leu Ar g Asp 


Hi s 


Gl y 




2 0 6 5 


207 


0 


2 0 7 5 






2 0 8 0 




G 1 u Thr Ala 


Phe Ala Va 


1 Ty r Asp 


Ly s Phe Ser 


Val Gly Asp 


Al a 


L y s 






2 0 8 5 




2 0 9 0 




2 0 9 5 






Thr Ar g Ty r 


L y s Leu L y 


s Val Glu 


Gly Ty r Ser 


Gly Thr Ala 


Gl y 


As p 






2 100 




2105 


2 110 








Se r Met Ala 


Ty r His As 


n Gly Ar g 


Ser Phe Ser 


Thr Phe Asp 


L y s 


As p 




2 115 




2120 




2 125 








Thr Asp Se r 


Ala lie Th 


r Asn C y s 


Ala Leu Ser 


Ty r Ly s Gly 


Al a 


Phe 




2130 




2135 




2140 








Tr p Ty r Ar g 


As n C y s Hi 


s Ar g Val 


Asn Leu Met 


Gly Ar g Ty r 


Gl y 


Asp 




2145 


2150 


2 155 






2160 




As n As n His 


Ser Gin Gly Val Asn 


Tr p Phe His 


T r p L y s Gly 


Hi s 


Glu 






2165 




2 170 




2 175 






His Se r lie 


Gin Phe Ala Glu Met 


Ly s Leu Ar g 


Pro Ser Asn 


Phe 


A r g 






2 18 0 




2185 


2190 








A s n Leu G 1 u 


Gly A r g A r 


g L y s A r g 


Al a 










2195 




0 0 A A 

2 2 0 0 












< 2 1 0 > 57 
















< 2 1 1 > 1134 
















< 2 1 2 > DNA 
















< 2 1 3 > Human 
















< 4 0 0 > 5 7 
















a t g g c a a c t g 


c c c t c c c g c c 


g c g t c t c c a 


g c c g g t g c g g g 


g g a a c g a g a c 


c c t g 


egggag 


6 0 


c a 1 1 a c c a g t 


a c g t g g g g a a 


g 1 1 g g c g g g 


c a g g c t g a a g g 


a g g c c t c c g a 


gggc 


a g c a c g 


1 2 0 


ctcaccaccg 


t g c t c 1 1 c 1 1 


g g t c a t c t g 


c a g c 1 1 c a t c g 


t c 1 1 g g a g a a 


c c t g 


a t g g 1 1 


180 


1 1 g a 1 1 g c c a 


t c t g g a a a a a 


c a a t a a a 1 1 


t c a c a a c c g c a 


t g t a c 1 1 1 1 1 


c a 1 1 


g g c a a c 


240 


c t g g c t c t c t 


g c g a c c t g c t 


g g c c g g c a t 


c g c 1 1 a c a a g g 


t c a a c a 1 1 c t 


g a t g 


t c t g g c 


3 0 0 


a a g a a g a c g t 


t c a g c c t g t c 


t c c c a c g g t 


c t g g 1 1 c c t c a 


g g g a g g g c a g 


t a t g 


1 1 c g t g 


3 6 0 


g c c c 1 1 g g g g 


c g t c c a c c t g 


c a g c 1 1 a c t 


g g c c a t c g c c a 


t c g a g c g g c a 


c 1 1 g 


a c a a t g 


4 2 0 


a t c a a a a t g a 


g g c c 1 1 a c g a 


c g c c a a c a a 


g a g g c a c c g c g 


t c 1 1 c c t c c t 


gate 


g g g a t g 


480 


t g c t g g c t c a 


1 1 g c c 1 1 c a c 


g c t g g g c g c 


c c t g c c c a 1 1 c 


t g g g c t g g a a 


c t g c 


c t g c a c 


540 


a a t c t c c c t g 


a c t g c t c t a c 


c a t c c t g c c 


c c t c t a c t c c a 


a g a a g t a c a t 


t g c c 


1 1 c t g c 


6 0 0 


a t c a g c a t c t 


t c a c g g c c a t 


c c t g g t g a c 


c a t c g t g a t c c 


t c t a c g c a c g 


c a t c 


t a c 1 1 c 


6 6 0 


c t g g t g a a g t 


c c a g c a g c c g 


t a a g g t g g c 


c a a c c a c a a c a 


a c t c g g a g c g 


g t c c 


a t g g c a 


7 2 0 


c t g c t g c g g a 


c c g t g g t g a t 


t g t g g t g a g 


c g t g 1 1 c a t c g 


c c t g c t g g t c 


c c c a 


c t c 1 1 c 


7 8 0 


a t c c t c 1 1 c c 


t c a 1 1 g a t g t 


g g c c t g c a g 


g g t g c a g g c g t 


g c c c c a t c c t 


c 1 1 c 


a a g g c t 


84 0 


c a g t g g 1 1 c a 


t c g t g 1 1 g g c 


t g t g c t c a a 


c t c c g c c a t g a 


a c c c g g t c a t 


c t a c 


a c g c t g 


9 0 0 


g c c a g c a a g g 


a g a t g c g g c g 


g g c c 1 1 c 1 1 


c c g t c t g g t c t 


g c a a c t g c c t 


g g t c 


agggga 


9 6 0 


c g g g g g g c c c 


g c g c c t c a c c 


c a t c c a g c c 


t g c g c t c g a c c 


c a ag c ag a ag 


t a a a 


t c a a g c 


10 2 0 


a g c a g c a a c a 


a t a g c a g c c a 


c t c t c c g a a 


g g t c a a g g a a g 


a c c t g c c c c a 


c a c a 


g c c c c c 


10 8 0 


t c a t c c t g c a 


t c a t g g a c a a 


g a a c g c a g c 


a c 1 1 c a g a a t g 


g g a t c 1 1 c t g 


c a a c 




1134 



< 2 1 0 > 58 
< 2 1 1 > 378 
< 2 1 2 > PRT 



< 2 1 3 > Human 



< 4 0 0 > 58 

Met Ala Thr Ala Leu Pro Pro A r g Leu Gin Pro Val Arg Gly Asn Glu 

5 10 15 

Thr Leu Arg Glu His Tyr Gin Tyr Val Gly Lys Leu Ala Gly Arg Leu 



2 0 2 5 



0 



Lys Glu Ala Ser Glu Gly Ser Thr Leu Thr Thr Val Leu Phe Leu Val 

35 40 45 

lie Cys Ser Phe lie Val Leu Glu Asn Leu Met Val Leu lie Ala lie 

50 55 60 

Trp Lys Asn Asn Lys Phe His Asn Arg Met Tyr Phe Phe lie Gly Asn 
65 70 75 80 

Leu Ala Leu Cys Asp Leu Leu Ala Gly lie Ala Tyr Lys Val Asn lie 

85 90 95 

Leu Met Ser Gly Lys Lys Thr Phe Ser Leu Ser Pro Thr Val Trp Phe 

100 105 110 

Leu Arg Glu Gly Ser Met Phe Val Ala Leu Gly Ala Ser Thr Cys Ser 

115 120 125 

Leu Leu Ala lie Ala lie Glu Arg His Leu Thr Met lie Lys Met Arg 

130 135 140 

Pro Tyr Asp Ala Asn Lys Arg His Arg Val Phe Leu Leu lie Gly Met 
145 150 155 160 

Cys Trp Leu lie Ala Phe Thr Leu Gly Ala Leu Pro lie Leu Gly Trp 

165 170 175 

Asn Cys Leu His Asn Leu Pro Asp Cys Ser Thr lie Leu Pro Leu Tyr 

180 185 190 

Ser Lys Lys Tyr lie Ala Phe Cys lie Ser lie Phe Thr Ala lie Leu 

195 200 205 

Val Thr lie Val lie Leu Tyr Ala Arg lie Tyr Phe Leu Val Lys Ser 

210 215 220 

Ser Ser Arg Lys Val Ala Asn His Asn Asn Ser Glu Arg Ser Met Ala 
225 230 235 240 

Leu Leu Arg Thr Val Val Me Val Val Ser Val Phe lie Ala Cys Trp 

245 250 255 

Ser Pro Leu Phe lie Leu Phe Leu lie Asp Val Ala Cys Arg Val Gin 

260 265 270 

Ala Cys Pro lie Leu Phe Lys Ala Gin Trp Phe lie Val Leu Ala Val 

275 280 285 

Leu Asn Ser Ala Met Asn Pro Val lie Tyr Thr Leu Ala Ser Lys Glu 

290 295 300 

Met Arg Arg Ala Phe Phe Arg Leu Val Cys Asn Cys Leu Val Arg Gly 
305 310 315 320 

Arg Gly Ala Arg Ala Ser Pro lie Gin Pro Ala Leu Asp Pro Ser Arg 

old ooU OOD 

Ser Lys Ser Ser Ser Ser Asn Asn Ser Ser His Ser Pro Lys Val Lys 

340 345 350 

Glu Asp Leu Pro His Thr Ala Pro Ser Ser Cys lie Met Asp Lys Asn 

355 360 365 

Ala Ala Leu Gin Asn Gly lie Phe Cys Asn 



370 



375 



< 2 1 0 > 59 

< 2 1 1 > 1152 
< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 59 

atggcagccc agaatggaaa caccagtttc acacccaact ttaatccacc ccaagaccat 60 

gcctcctccc tctcctttaa cttcagttat ggtgattatg acctccctat ggatgaggat 120 

gaggacatga ccaagacccg gaccttcttc gcagccaaga tcgtcattgg cattgcactg 180 

gcaggcatca tgctggtctg cggcatcggt aactttgtct ttatcgctgc cctcacccgc 240 

tataagaagt tgcgcaacct caccaatctg ctcattgcca acctggccat ctccgacttc 300 

ctggtggcca tcatctgctg ccccttcgag atggactact acgtggtacg gcagctctcc 360 

tgggagcatg gccacgtgct ctgtgcctcc gtcaactacc tgcgcaccgt ctccctctac 420 

gtctccacca atgccttgct ggccattgcc attgacagat atctcgccat cgttcacccc 480 

ttgaaaccac ggatgaatta tcaaacggcc tccttcctga tcgccttggt ctggatggtg 540 

tccattctca ttgccatccc atcggcttac tttgcaacag aaacggtcct ctttattgtc 600 

aagagccagg agaagatctt ctgtggccag atctggcctg tggatcagca gctctactac 660 

aagtcctact tcctcttcat ctttggtgtc gagttcgtgg gccctgtggt caccatgacc 720 

ctgtgctatg ccaggatctc ccgggagctc tggttcaagg cagtccctgg gttccagacg 780 

gagcagattc gcaagcggct gcgctgccgc aggaagacgg tcctggtgct catgtgcatt 840 

ctcacggcct atgtgctgtg ctgggcaccc ttctacggtt tcaccatcgt tcgtgacttc 900 

ttccccactg tgttcgtgaa ggaaaagcac tacctcactg ccttctacgt ggtcgagtgc 960 

a t c g c c a t g a g c a a c a g c a t g a t c a a c a c c g t g t g c 1 1 c g t g a c g g t c a a g a a c a a c a c c 10 2 0 

atgaagtact tcaagaagat gatgctgctg cactggcgtc cctcccagcg ggggagcaag 1080 

tccagtgctg accttgacct cagaaccaac ggggtgccca ccacagaaga ggtggactgt 1140 

a t c a g g c t g a a g 115 2 



< 2 1 0 > 60 

< 2 1 1 > 384 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 60 

Met Ala Ala Gin Asn Gly Asn Thr Ser Phe Thr Pro Asn Phe Asn Pro 

5 10 15 

Pro Gin Asp His Ala Ser Ser Leu Ser Phe Asn Phe Ser Tyr Gly Asp 

20 25 30 

Tyr Asp Leu Pro Met Asp Glu Asp Glu Asp Met Thr Lys Thr Arg Thr 

35 40 45 

Phe Phe Ala Ala Lys Me Val Me Gly Me Ala Leu Ala Gly Me Met 

50 55 60 

Leu Val Cys Gly Me Gly Asn Phe Val Phe Me Ala Ala Leu Thr Arg 
65 70 75 80 

Tyr Lys Lys Leu Arg Asn Leu Thr Asn Leu Leu Me Ala Asn Leu Ala 

85 90 95 

Me Ser Asp Phe Leu Val Ala Me Me Cys Cys Pro Phe Glu Met Asp 

100 105 110 

Tyr Tyr Val Val Arg Gin Leu Ser Trp Glu His Gly His Val Leu Cys 



Va 1 Asn 
Leu Ala 



Thr Val 

195 



1 e T r p 

le Phe 



Ala Se r 

130 

Ala Leu 

145 

Leu L y s 

Val Trp 

Thr Glu 

Gly Gin 

210 

Leu Phe 

225 

Leu C y s 

Gly Phe 

Thr Val 

Ala Pro 

290 
Phe Val 

305 

lie Ala Met Ser 

Lys Asn Asn Thr 

340 

A r g Pro Ser Gin 

? t; c 
ODD 

Thr Asn Gly Val 

370 



5 120 
Ty r Leu Ar g Thr 

135 

lie Ala Me Asp 

150 

Pro Arg Met Asn Tyr Gin 

165 

Met Val Ser lie Leu Me 

180 



Leu Phe Me Val 

200 

Pro Val Asp Gin 

215 

Gly Val Glu Phe 

230 

Tyr Ala Arg Me Ser Arg 

245 

Glu Gin Me Arg 



Gin Thr 

260 
Leu Val 

275 

Phe Tyr 
Lys Glu 



Leu Met Cys Me 

280 

Gly Phe Thr Me 

295 

Lys His Tyr Leu 

310 

Asn Ser Met Me 

325 

Me t Lys Tyr Phe 

Arg Gly Ser Lys 

360 

Pro Thr Thr Glu 

375 



Val Ser Leu Tyr 

140 

Arg Tyr Leu Ala 

155 

Thr Ala Ser Phe 

170 

Ala Me Pro Ser 

185 

Lys Ser Gin Glu 

Gin Leu Tyr Tyr 

220 

Val Gly Pro Val 

235 

Gl u Leu Trp Phe 

250 

Lys Arg Leu Arg 

265 

Leu Thr Ala Tyr 

Val Arg Asp Phe 

300 

Thr Ala Phe Tyr 

315 

Asn Thr Val Cys 

330 

Lys Lys Met Met 

345 

Ser Ser Ala Asp 

Glu Val Asp Cys 

380 



125 

Val Ser Thr Asn 

Me Val His Pro 

160 

Leu Me Ala Leu 

175 

Ala Tyr Phe Ala 

190 

Lys Me Phe Cys 

205 

Lys Ser Tyr Phe 

Val Thr Met Thr 

240 

Lys Ala Val Pro 

255 

Cys Arg Arg Lys 

270 

Val Leu Cys Trp 

285 

Phe Pro Thr Val 

Val Val Glu Cys 

320 

Phe Val Thr Val 

335 

Leu Leu His Trp 

350 

Leu Asp Leu Arg 

3 R R 
ODD 

Me Arg Leu Lys 



< 2 1 0 > 61 

< 2 1 1 > 885 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 


6 1 








a t g c t g 


c a g g 


g c c c t g g c t c 


g c t g c t g c t g 


c 


t c g g c g 


c g c g 


g g c t c 1 1 c c t 


c 1 1 1 g g c c a g 


c 


a a g c c c 


a t c c 


c t g c c a a c c t 


g c ag c t g t g c 


c 


c c c a a c 


c t g c 


t g g g c c a c g a 


g a c c a t g a a g 


g 


c c g c t g 


g t c a 


t g a a g c a g t g 


c c a c c c g g a c 


a 


c c c g t c 


t g c c 


t c g a t g a c c t 


a g a c g a g a c c 


a 


g t g a a g 


g a c c 


g c t g c g c c c c 


g g t c a t g t c c 


g 


g a g t g c 


g a c c 


g 1 1 1 c c c c c a 


g g a c a a c g a c 


c 


c t c c t g 


c c a g 


c c a c c g a g g a 


a g c t c c a a a g 


g 


g a t g a c 


a a c g 


a c a t a a t g g a 


a a c g c 1 1 1 g t 


a 



t c 1 1 c c t c g 


c c t c g 


c a c t 


g 


c t 


g c c t g 


g g c 


60 


c c g a c 1 1 c t 


c c t a c 


a ag c 


g 


c a 


g c a a t 


t g c 


120 


a c g g c a t c g 


a a t a c 


c ag a 


a 


c a 


t g c g g 


c t g 


180 


a g g t g c t g g 


a g c a g 


g c c g 


g 


c g 


c 1 1 g g 


a t c 


240 


c c a a g a a g t 


t c c t g 


t g c t 


c 


g c 


t c 1 1 c 


g c c 


300 


t c c a g c c a t 


g c c a c 


t c g c 


t 


c t 


g c g t g 


c a g 


360 


c c 1 1 c g g c t 


t c c c c 


t g g c 


c 


c g 


a c a t g 


c 1 1 


420 


1 1 1 g c a t c c 


c c c t c 


g c t a 


g 


c a 


g c g a c 


c a c 


480 


t a t g t g a a g 


c c t g c 


a a a a 


a 


ta 


a a a a t 


g a t 


540 


a a a a t g a 1 1 


1 1 g c a 


c t g a 


a 


a a 


t a a a a g t g 


600 



aaggagataa c c t a c a t c a a ccgagatacc a 

atttacaagc tgaacggtgt g t c c g a a a g g g 

gacagcttgc a g t g c a c c t g t g a g g a g a t g a 

g g a c a g a a a c a g g g t g g g g a g c t g g t g a t c a 

a g a g a g 1 1 c a a g c g c a t c t c c c g c a g c a t c c 



a a a t c a t c c 


tg 


g a g 


a c c a a 


g a 


g c a a g a c c 


6 6 0 


a c c t g a a g a 


a a 


t c g 


g t g c t 


g t 


g g c t c a a a 


7 2 0 


a c g a c a t c a 


a c 


g c g 


c c c t a 


t c 


t g g t c a t g 


780 


cctcggtga 


ag 


egg 


t g g c a 


g a 


aggggcag 


840 


g c a a g c t g c 


ag 


t g c 








885 



< 2 1 0 > 62 

< 2 1 1 > 295 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 62 

Met Leu Gin Gly Pro Gly Ser Leu Leu Leu Leu Phe Leu Ala Ser His 

5 10 15 

Cys Cys Leu Gly Ser Ala A r g Gly Leu Phe Leu Phe Gly Gin Pro Asp 

20 25 30 

Phe Ser Tyr Lys A r g Ser Asn Cys Lys Pro lie Pro Ala Asn Leu Gin 

35 40 45 

Leu Cys His Gly lie Glu Tyr Gin Asn Met A r g Leu Pro Asn Leu Leu 

50 55 60 

Gly His Glu Thr Met Lys Glu Val Leu Glu Gin Ala Gly Ala Trp lie 
65 70 75 80 

Pro Leu Val Met Lys Gin Cys His Pro Asp Thr Lys Lys Phe Leu Cys 

85 90 95 

Ser Leu Phe Ala Pro Val Cys Leu Asp Asp Leu Asp Glu Thr lie Gin 

100 105 110 

Pro Cys His Ser Leu Cys Val Gin Val Lys Asp A r g Cys Ala Pro Val 

115 120 125 

Met Ser Ala Phe Gly Phe Pro Trp Pro Asp Met Leu Glu Cys Asp Arg 

130 135 140 

Phe Pro Gin Asp Asn Asp Leu Cys lie Pro Leu Ala Ser Ser Asp His 
145 150 155 160 

Leu Leu Pro Ala Thr Glu Glu Ala Pro Lys Val Cys Glu Ala Cys Lys 

165 170 175 

Asn Lys Asn Asp Asp Asp Asn Asp lie Met Glu Thr Leu Cys Lys Asn 

180 185 190 

Asp Phe Ala Leu Lys lie Lys Val Lys Glu lie Thr Tyr lie Asn Arg 

195 200 205 

Asp Thr Lys lie lie Leu Glu Thr Lys Ser Lys Thr lie Tyr Lys Leu 

210 215 220 

Asn Gly Val Ser Glu Arg Asp Leu Lys Lys Ser Val Leu Trp Leu Lys 
225 230 235 240 

Asp Ser Leu Gin Cys Thr Cys Glu Glu Met Asn Asp lie Asn Ala Pro 

245 250 255 

Tyr Leu Val Met Gly Gin Lys Gin Gly Gly Glu Leu Val lie Thr Ser 

260 265 270 

Val Lys Arg Trp Gin Lys Gly Gin Arg Glu Phe Lys Arg lie Ser Arg 

275 280 285 

Ser lie Arg Lys Leu Gin Cys 
290 295 



< 2 1 0 > 63 

< 2 1 1 > 1011 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 63 



a t g g a c c 


a a a 


a t g a a c a c a g 


t c a c t g g g g a 


c c a c a t g c a a 


t c t g a g c 


t g a 


g a a t c a t c c t 


gg tggg 


c a a a 


a c a g g a a c t g 


a g c a t c c 


t c a 


g g a a g c a a g c 


a 1 1 1 g a 


a t c g 


a a g c t g g g 1 1 


t g c a g c a 


a a a 


g t c a g g g a a g 


c 




a a a t 


a g a g a g a 1 1 g 


a t g 1 1 1 1 


c 1 1 


g g a a g g a c c a 


c t g t g a 


a g c t 


c t g t a c a a ag 


c t g t c t g 


c a c 


c a g g 


a c c c c a 


t 


g t g c t 


g c t c 


c t g g t g a c t c 


c a g g a c c 


a g c 


a g g c t g c a c a 


g 


aggg t 


g a a g 


g a g a t c 1 1 1 g 


a c a a 1 1 g 


t c c 


t c 1 1 1 a c c c a 


c a a g g a 


a g a c 


c t c a a t g g t g 


c a c g a c t 


c a g 


a t a a c a a a g c 


c c t a a g 


c a a g 


c tgg tggc ag 


g c c 1 1 1 a 


a t a 


a c c g 


t g c t g a 


aggg ag 


c a a t 


c a g g a t g a c c 


t g t a 1 1 g 


agg 


a t c t 


g 1 1 g a t 


g 


g a g a a 


a a a t 


g g t g a t c a c t 


c t a a t a c 


a g a 


g g t c t a a a t g 


t 


g g a c c 


t g t g 


g g a t c a g a t g 


c a g a g c c 


tta 


t a a a 


g t a c a t 


g 


g a a a c 


t c a a 


a g a a g 1 1 a c a 


t g c c t a a 


a a g 


g a g c c 1 1 a a t 


c a a a a c 


a c a a 


c t g t g t g 1 1 1 


c t c a g a t 


t g a 


t a a 1 1 c t g t g 


g 


c 1 1 1 g 


c a t a 


c t g c a c a g c a 


1 1 a c t c t 


tta 


g t a t g t g c a a 


tttatt 


c t g c 


a g 1 1 1 g c t g t 


a t g a t a t 


1 1 1 


tg ag 


a a c a g t 


t a 1 1 a g 


acta 


g a a c g c a a g a 


< 2 1 0 > 64 














< 2 1 1 > 337 














< 2 1 2 > PRT 














< 2 1 3 > Human 














< 4 0 0 > 64 














Met Asp 


Gin 


As n 


Glu His 


Se r 


Hi s 


Trp Gly Pro 








5 








10 


C y s Ala 


Se r 


Ar g 


Se r Glu 


L e u 


Ar g 


lie lie Leu 






20 










25 


Thr Gly 


L y s 


Se r 


Ala Ala 


Gly 


Asn 


Se r lie Leu 




35 










4 0 




G 1 u S e r 


L y s 


Leu 


Gly Se r 


Gin 


Thr 


Leu Thr Lys 


50 










55 






Gin Gly 


Se r 


Trp 


Gly Asn 


Ar g 


Glu 


lie Val lie 


65 








70 






75 


Met Phe 


Se r 


Trp 


Lys Asp 


His 


C y s 


Glu Ala Leu 








85 








90 


Ar g C y s 


Ty r 


L e u 


Leu S e r 


Ala 


Pro 


Gly Pro His 






100 










105 


Thr Gin 


L e u 


Gly 


Ar g Ty r 


Thr 


Se r 


Gin Asp Gin 




115 










120 




Val Lys 


Glu 


Me 


Phe Gly 


Glu 


As p 


Ala Met Gly 


130 










135 






Phe Thr 


His 


L y s 


Glu Asp 


Leu 


Asn 


Gly Gly Se r 



a g g g c c a a t g 


t g c c a 


g c a g a 


6 0 


g c a a a a g t g c 


t g c a g g g a a c 


1 2 0 


c c c a g a c c 1 1 


g a c t a 


a g a c t 


180 


t c a 1 1 a 1 1 g a 


c a c a c 


c a g a t 


240 


a g g t g c a 


gag 


g t g c t 


a c 1 1 g 


3 0 0 


a g c t g g g 


c c g 


c t a t a 


c c t c a 


360 


g a g a g g a 


t g c 


c a t g g 


g a c a c 


420 


g c t c c c t g a t 


g g a 1 1 


a c a t g 


480 


c a t g t g g t g g 


g c g a a 


t c t g t 


540 


a a g t g a a g g a 


a c t a a 


t g g a c 


600 


a t a c c a a 


tgg 


g 1 1 g t 


a c a g c 


660 


a a a g a g t a a a 


g g a a t 


t c a a a 


720 


c a g c c 1 1 


g g c 


t g a a g 


c a a a c 


780 


t a 1 1 1 1 g 


tat 


t c a g t 


tg 1 1 1 


840 


t g t g c a a 1 1 1 


g 1 1 1 1 


g 1 1 g c 


900 


1 1 a 1 1 a t a c c 


c a a a a 


a g 1 1 a 


960 


c t c c t a g g 1 1 


a 




1011 


His Ala 


L y s 


G 1 y 


G 1 n 








1 r 

1 5 






Val Gly 


L y s 


Thr 


G 1 y 






30 








Ar g Lys 


Gin 


Ala 


Phe 




45 










Thr C y s 


Se r 


L y s 


S e r 




60 










lie Asp 


Thr 


P r o 


A s p 










80 




Ty r Lys 


Glu 


Val 


Gin 








95 






Val Leu 


L e u 


L e u 


Val 




Gin Ala 


110 
Ala 


Gin 


A r g 




125 










His Thr 


Me 


Val 


L e u 




140 










Leu Met 


As p 


Ty r 


Met 





145 

His Asp Ser Asp 

Gly Arg lie Cys 

180 

Asp Gin Val Lys 

195 

Lys Asn Gly Asp 

210 

Ser Lys Cys Gly 

225 

Gin Ser Leu lie 

Ala Glu Ala Asn 

260 

Val Leu Phe Cys 

2/5 

Cys lie Leu His 

290 

Met Cys Asn Leu 

305 

Me t lie Phe Leu 
L e u 



150 

Asn Lys Ala Leu 

165 

Ala Phe Asn Asn 

Glu Leu Met Asp 

200 

His Tyr Thr Asn 

215 

Pro Val Gly Ser 

230 

Lys Tyr Met Glu 

245 

Cys Leu Lys Gly 

lie Gin Leu Phe 

280 

Ser Met Cys Asn 

295 

Phe Cys Ser Leu 

310 

Arg Thr Val Me 

325 



155 

Ser Lys Leu Val 

170 

Arg Ala Glu Gly 

185 

Cys lie Glu Asp 

Gly Leu Tyr Ser 

220 

Asp Glu Arg Val 

235 

Thr Gin Arg Ser 

250 

Ala Leu lie Lys 

265 

Leu Arg Leu lie 

Leu Phe Cys Cys 

300 

Leu Phe lie lie 

315 

Arg Leu Glu Arg 

330 



160 

Ala Ala Cys Gly 

175 

Ser Asn Gin Asp 

190 

Leu Leu Met Glu 

205 

Leu lie Gin Arg 

Lys Glu Phe Lys 

240 

Tyr Thr Ala Leu 

255 

Thr Gin Leu Cys 

270 

lie Leu Trp Leu 

285 

Leu Leu Phe Ser 

Pro Lys Lys Leu 

320 

Lys Thr Pro Arg 

335 



< 2 1 0 > 65 

< 2 1 1 > 1173 

< 2 1 2 > DNA 

< 2 1 3 > Human 



< 4 0 0 > 65 



a t g 1 1 c c c c a 


a t g g c a 


c c g 


c 


c t c c t c t c c t 


t c c t c c 


t c t c 


c t a g c c c c a g 


c c c g g g c a g c 


60 


t g c g g c g a a g 


g c g g c g 


g c a 


« 


c a g g g g c c c c 


g g g g c c 


g g c g 


c t g c g g a c g g 


c a t g g a g g a g 


120 


c c a g g g c g a a 


a t g c g t 


c c c 


a 


g a a c g g g a c c 


1 1 g a g c 


g a g g 


g c c a g g g c a g 


c g c c a t c c t g 


180 


a t c t c 1 1 1 c a 


t c t a c t 


c c g 


t 


g g t g t g c c t g 


g t g g g g 


c t g t 


g t g g g a a c t c 


t a t g g t c a t c 


240 


t a c g t g a t c c 


t g c g c t 


a t g 


c 


c a a g a t g a a g 


a c g g c c 


a c c a 


a c a t c t a c a t 


c c t a a a t c t g 


300 


g c c a 1 1 g c t g 


a t g a g c 


t g c 


t 


c a t g c t c a g c 


g t g c c c 


1 1 c c 


t a g t c a c c t c 


c a c g 1 1 g 1 1 g 


360 


c g c c a c t g g c 


c c 1 1 c g 


g t g 


c 


g c t g c t c t g c 


c g c c t c 


g t g c 


t c a g c g t g g a 


c g c g g t c a a c 


420 


atgttcacca 


g c a t c t 


a c t 




t c t g a c t g t g 


c t c a g c 


g tgg 


a c c g c t a c g t 


g g c c g t g g t g 


480 


c a t c c c a t c a 


a g g c g g 


c c c 




c t a c c g c c g g 


c c c a c c 


g tgg 


c c a a g g t a g t 


a a a c c t g g g c 


540 


g t g t g g g t g c 


t a t c g c 


t g c 


t 


c g t c a t c c t g 


c c c a t c 


g tgg 


t c 1 1 c t c t c g 


c a c c g c g g c c 


600 


a a c a g c g a c g 


g c a c g g 


tgg 


c 


1 1 g c a a c a t g 


c t c a t g 


c c ag 


a g c c c g c t c a 


a c g c t g g c t g 


660 


g t g g g c 1 1 c g 


t g 1 1 g t 


a c a 


c 


a 1 1 1 c t c a t g 


g g c 1 1 c 


c t g c 


t g c c c g t g g g 


g g c t a t c t g c 


720 


c t g t g c t a c g 


t g c t c a 


t c a 


t 


t g c t a a g a t g 


c g c a t g 


g tgg 


c c c t c a a g g c 


c g g c t g g c a g 


780 


c a g c g c a a g c 


g c t c g g 


a g c 


g 


c a a g a t c a c c 


1 1 a a t g 


g t g a 


t g a t g g t g g t 


g a t g g t g 1 1 1 


840 


g t c a t c t g c t 


g g a t g c 


c 1 1 


t 


c t a c g t g g t g 


c a g c t g 


g t c a 


a c g t g 1 1 1 g c 


t g a g c a g g a c 


900 


g a c g c c a c g g 


t g a g t c 


a g c 


t 


g t c g g t c a t c 


c t c g g c 


t a t g 


c c a a c a g c t g 


c g c c a a c c c c 


960 


a t c c t c t a t g 


g c 1 1 1 c 


tc t 


c 


a g a c a a c 1 1 c 


a a g c g c 


tc 1 1 


t c c a a c g c a t 


c c t a t g c c t c 


1020 


a g c t g g a t g g 


a c a a c g 


c c g 


c 


g g a g g a g c c g 


g 1 1 g a c 


tatt 


a c g c c a c c g c 


g c t c a a g a g c 


1080 


c g t g c c t a c a 


g tg tgg 


a a g 


a 


c 1 1 c c a a c c t 


g a g a a c 


c t g g 


a g t c c g g c g g 


c g t c 1 1 c c g t 


1140 



aatggcacct gcacgtcccg gatcacgacg etc 



1173 



< 2 1 0 > 66 

< 2 1 1 > 39 1 

< 2 1 2 > PRT 

< 2 1 3 > Human 



< 4 0 0 > 66 

Met Phe Pro Asn Gly Thr Ala Ser Ser Pro Ser Ser Ser Pro Ser Pro 

5 10 15 

Ser Pro Gly Ser Cys Gly Glu Gly Gly Gly Ser Arg Gly Pro Gly Ala 

20 25 30 

Gly Ala Ala Asp Gly Met Glu Glu Pro Gly Arg Asn Ala Ser Gin Asn 

35 40 45 

Gly Thr Leu Ser Glu Gly Gin Gly Ser Ala lie Leu lie Ser Phe lie 

50 55 60 

Tyr Ser Val Val Cys Leu Val Gly Leu Cys Gly Asn Ser Met V a 1 lie 
65 70 75 80 

Tyr Val lie Leu Arg Tyr Ala Lys Met Lys Thr Ala Thr Asn lie Tyr 

85 90 95 

lie Leu Asn Leu Ala lie Ala Asp Glu Leu Leu Met Leu Ser Val Pro 

100 105 110 

Phe Leu Val Thr Ser Thr Leu Leu Arg His Trp Pro Phe Gly Ala Leu 

115 120 125 

Leu Cys Arg Leu Val Leu Ser Val Asp Ala Val Asn Met Phe Thr Ser 

130 135 140 

lie Tyr Cys Leu Thr Val Leu Ser Val Asp Arg Tyr Val Ala Val Val 
145 150 155 160 

His Pro lie Lys Ala Ala Arg Tyr Arg Arg Pro Thr Val Ala Lys Val 

165 170 175 

Val Asn Leu Gly Val Trp Val Leu Ser Leu Leu Val lie Leu Pro lie 

180 185 190 

Val Val Phe Ser Arg Thr Ala Ala Asn Ser Asp Gly Thr Val Ala Cys 

195 200 205 

Asn Met Leu Met Pro Glu Pro Ala Gin Arg Trp Leu Val Gly Phe Val 

210 215 220 

Leu Tyr Thr Phe Leu Met Gly Phe Leu Leu Pro Val Gly Ala lie Cys 
225 230 235 240 

Leu Cys Tyr Val Leu lie Me Ala Lys Met Arg Met Val Ala Leu Lys 

245 250 255 

Ala Gly Trp Gin Gin Arg Lys Arg Ser Glu Arg Lys lie Thr Leu Met 

260 265 270 

Val Met Met Val Val Met Val Phe Val lie Cys Trp Met Pro Phe Tyr 

275 280 285 

Val Val Gin Leu Val Asn Val Phe Ala Glu Gin Asp Asp Ala Thr Val 

290 295 300 

Ser Gin Leu Ser Val lie Leu Gly Tyr Ala Asn Ser Cys Ala Asn Pro 
305 310 315 320 

lie Leu Tyr Gly Phe Leu Ser Asp Asn Phe Lys Arg Ser Phe Gin Arg 
325 330 335 



lie Leu Cys Leu Ser Trp Met Asp Asn Ala Ala Glu Glu Pro Val Asp 

340 345 350 

Tyr Tyr Ala Thr Ala Leu Lys Ser A r g Ala Tyr Ser Val Glu Asp Phe 

355 360 365 

Gin Pro Glu Asn Leu Glu Ser Gly Gly Val Phe Arg Asn Gly Thr Cys 

370 375 380 

Thr Ser Arg lie Thr Thr Leu 
385 390 

< 2 1 0 > 67 

< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > Ar t i i i c i a 1 Sequence 

< 2 2 0 > 

< 2 2 3 > Primer 

< 4 0 0 > 67 

t c c c 1 1 g g t c c a c t c a c a g a c t 2 2 2 2 

< 2 1 0 > 68 

< 2 1 1 > 24 

< 2 1 2 > DNA 

< 2 1 3 > Artiiicial Sequence 

< 2 2 0 > 

< 2 2 3 > Primer 



< 4 0 0 > 68 

t g t g t a a a g t a c g g a g c g a a g 1 1 g 



2 4 2 4 



[mn%] mm 
im 1 ] 




[0 2 ] 
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